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THE EFFECTS OF SHOCK ON THE KIDNEY * 
$y DonaLp D. Van Stryke, New York, N.Y. 


THe type of “shock” here discussed is the condition, caused by hemor- 
rhage, burns, trauma, dehydration, or other injury, in which there is an 
inadequate volume of blood to fill the vascular bed. ‘The visible effects in 
man, prostration, cold perspiration, bloodless or cyanotic skin, etc., are 
familiar. It appears that similar renal effects can result from a period of 
peripheral circulatory failure due, not to decreased blood volume, but to 
cardiac failure, or to pooling of blood in part of the vascular bed; but the 
present discussion is limited to conditions of shock in which decreased volume 
of the circulating blood, resulting from loss of blood or plasma or from de- 
hydration, is the primary cause. 

The immediate and later effects of shock on the kidney, indicated by 
available data, will first be outlined. Experiments illustrating these effects 
will then be presented. 

The First, or Ischemic, Phase of Shock Kidney. The immediate effects 
of shock on the kidney are circulatory. Renal blood flow is diminished, 
and with it renal excretory function.” ** The decrease may be so great that 
complete anuria results. However, if the renal ischemia is not too complete 
and prolonged, the kidney cells are not injured, and restoration of normal 
general circulation is followed by recovery of normal renal function within a 
short time. A lag period of an hour or more may intervene, due perhaps to 
continued constriction of renal vessels, after the general circulation is re- 
stored before renal function recovers, but then normal excretion is resumed. 

The initial shutdown of the renal circulation appears to be part of a de- 
fense reaction of the organism to loss of circulating blood volume; the vas- 
cular bed is contracted by peripheral constriction so that the diminished 
volume of available blood will be adequate to supply the vital organs, such as 
the brain, whose function must be maintained to avoid immediate death. If 


* From an address given at the Twenty-Eighth Annual Session of the American College 


of Physicians, Chicago, April 30, 1947. 
From The Hospital of The Rockefeller Institute for Medical Research, New York 19, 


New York. 





Copyright, 1948, by The American College of Physicians 
701 








702 DONALD D. VAN SLYKE 


blood loss is severe, the kidneys are included in the constricted periphery ; 
the necessity for this inclusion is obvious from the fact that the kidneys in the 
resting subject normally receive about 20 per cent of the blood. 

Fall in blood pressure below 40 to 60 mm. systolic is in itself sufficient 
to cause anuria because the pressure is insufficient to maintain glomerular 
filtration.* In shock. however, failure of renal function often occurs, before 
blood pressure falls to such levels (see figure 5, this paper). It appears that 
renal failure during shock usually owes its onset to renal vasoconstriction,* 
and that, even in cases where the blood pressure falls below 60 mm., con- 
striction of the renal vessels occurs before the falling blood pressure reaches 
this level. 

With regard to the solicitude with which their blood supply is maintained 
in time of deficit, the kidneys appear to stand intermediate between the skin 
and skeletal muscles,® which can survive long periods of ischemia, and the 
central nervous system, which can survive almost none. If the deficit of 
circulating blood volume is sufficiently severe and prolonged, the kidneys are 
sacrificed in the apparent attempt to maintain circulation through heart, 
lungs, and brain. 

The Second, or Renal Damage, Phase of Shock Kidney. If shock is 
severe and prolonged, restoration of the general circulation and recovery 
from the circulatory symptoms of the shock may not be accompanied by 
resumption of normal renal excretion. Anuria or oliguria may persist, or 
urine of low specific gravity may be excreted; urea clearance is low. This 
period of complete or partial renal failure may last until fatal uremia de- 
velops in a period that may vary from two to 20 days. Or gradual return 
of function may occur, so that within the days of grace allowed, excretion 


* Literature on the relation between arterial blood pressure and glomerular filtration is 
reviewed by Lassen and Husfeldt (Jr. Clin. Invest., 1934, xiii, 263) together with observa- 
tions on subjects in whom blood pressure was lowered by spinal anesthesia. 

+ Trueta* and his collaborators offer a different explanation for renal failure during 
acute shock. They have demonstrated, in a series of brilliant experiments with rabbits, that 
application of a tourniquet for a number of hours to the left hind leg of a rabbit caused a 
withdrawal of blood from the left renal cortex, while the total blood flow through the kidney 
was increased, as evidenced by. the observations, that time required for blood to traverse the 
kidney was halved, that the blood issuing from the renal vein changed partially or wholly to 
arterial red color, and that the renal vein was swollen and showed pulsation of arterial type. 
These, and other data, indicated that the condition was caused by dilation of vascular chan- 
nels through the medulla, causing the renal blood to rush through them, and to by-pass 
completely its channels through the cortex. It was suggested that this phenomenon, of 
apparently neurogenic origin, might, “by preventing blood from reaching the filter of the 
kidney in the cortex” cause the cessation of renal function “in hemorrhage or conditions with 
decreased blood volume.” However, measurements by other investigators of renal blood 
flow during acute hemorrhagic and traumatic shock (for example see figure 5 of this paper) 
show that the total renal blood flow is not accelerated, as in the condition studied by Trueta, 
but is greatly diminished, and that in severe shock the renal blood flow approaches zero 
Also the fact, illustrated in figure 1, that during acute hemorrhagic or traumatic shock, sut- 
ficiently severe to lower renal blood flow to a small fraction of normal, the kidneys continu 
to extract 85 to 90 per cent of para-amino hippurate from the plasma indicates that such blood 
as continued to perfuse the kidneys was supplying nephrons of normal excretory capacity. 
The phenomena observed by Trueta and his collaborators appear to be quite different from 
those that accompany shock from hemorrhage, dehydration, or trauma. other than pressur¢ 
on the legs. 
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becomes sufficiently restored to prevent uremia, and ultimate recovery of the 
kidneys may be complete. 

Whereas, in its initial phase during acute shock, renal failure is a quickly 
reversible functional affair, renal failure persisting after recovery from shock 
is attributable to organic injury, and is reversible slowly and sometimes not 
at all. There is no sharp dividing line between the two phases: the purely 
functional failure due to lack of renal circulation passes during prolonged 
shock gradually into a condition of increasing organic damage. 

Of anuria observed during acute shock the interpretation is different from 
that of anuria or depressed renal function persisting after recovery from 
shock. Anuria during shock indicates that the kidneys are subject to 
ischemia, which in a few hours in man may cause irreversible injury. After 
recovery from shock, persisting anuria or depressed function indicates that 
organic damage has occurred, but not necessarily that it is progressing. 
There is at least a partial resumption of renal blood flow, and repair of the 
damage may proceed, so that even several days of post-shock renal depression 
may be followed by recovery. In some cases, it is true, renal function par- 
tially recovered after shock may fail again, indicating progress of the lesion. 

The Degree of Shock That Is Followed by Uremia. Uremia can develop 
from shock only when the latter is within a certain limited zone of severity 
and duration. The shock must be severe and prolonged in order to cause 
irreversible damage to the kidneys. But if it is too severe it causes death, 
usually from circulatory failure, before the patient has time to develop uremia. 
Presumably because the zone is narrow, renal failure is a cause of death in 
only a small percentage of the cases that survive shock. But the inability to 
stop the progress of uremia in such cases was a cause of major concern to 
surgeons in the late war. Thus, a letter from Dr. E. D. Churchill stated: 
“By excellent forward surgery and the liberal use of whole blood transfusion 
as well as plasma we are saving lives, but also keeping certain men alive 
temporarily only to display later kidney damage. ‘There has been either 
complete anuria with death, or in one case a fall of urinary output to 200 c.c. 
with ultimate recovery of kidney function. This phenomenon is not unique 
to the ‘crush syndrome,’ but may occur in any wounded man who experiences 
a long period of greatly reduced volume flow.” 

Renal Lesions Caused by Shock. Lucké® has examined kidneys from 
538 army cases showing what he terms “lower nephron nephrosis.’’ Al- 
though the original injuries were various, the histological kidney pictures 
were all similar: glomeruli and proximal tubules practically undamaged, 
distal convoluted tubules and thick tubules of Henle degenerated or showing 
actual necrosis. Of the 538 cases 403 were from subjects who had suffered 
the type of injury that produces shock, viz. battle wounds, crushing injuries, 
abdominal operations, burns, heat stroke (dehydration), while 67 were from 
cases of poisoning (sulfonamides, arsenicals, carbon tetrachloride, etc. ). 

Mallory * has studied the lesions in some 260 cases of battle injury, and 
is able to draw conclusions concerning the time of appearance of the succes- 
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sive stages of the lesions: (1) Within 24 hours after injury, lipid vacuoliza 
tion of the ascending limb of the loop of Henle; (2) twenty-four to 72 hours 
after injury precipitation of myoglobin or hemoglobin in the distal convoluted 
and collecting tubules; (3) sometimes on the third day, regularly on the 
fourth and fifth, necrosis and regeneration of epithelium in the ascending 
limbs and distal tubules. “Renal insufficiency was found to antedate all 
structural changes, but was never progressive in the absence of a definite 
pigment nephropathy.” Mallory’s observation, that visible lesions do not 
appear until a day or more after the original injury, indicates that the lesions 
are after-effects of damage, not histologically demonstrable, suffered by the 
tubular cells during shock. Mallory did not find the tubular lesions caused 
by temporary clamping of the renal artery in animals identical with those 
observed in human cases of post-shock renal damage, but Badenoch and 
Darmady * found that the lesions produced in rabbits by such clamping re- 
sembled those observed in human cases. 

The Cause of Organic Renal Damage. The renal ischemia that has been 
found to occur during severe shock *** appears to be the inciting cause of 


the changes that lead to the development of organic damage.*® When ap- 
proximately complete renal ischemia is produced in dogs by clamping the 
renal artery for two hours transitory partial renal failure results (figure 6), 
and such ischemia continued for three to four hours is followed by death in 
uremia’ (figure 7). The duration of ischemia required to produce these 


effects is of the order of that required by severe shock to cause similar effects 
in man. The view that the primary cause of renal injury is probably 
ischemia suffered by the kidneys during shock has been adopted as the result 
of clinical observation by Darmady et al.° and Maegraith.*® 

Corcoran and Page ** and Mallory ‘ consider that deposits of hemoglobin 
products, forming in damaged tubules after the first to third day following 
injury,’ contribute to further progress of the tubular lesions that have been 
initiated by ischemia. That the tubular lesions typical of post-shock uremia 
can occur in man without the deposits, however, appears from the observation 
of Lucké,® that in some of his cases the deposits were scanty or absent. 

Mechanism of Renal Failure Persisting After Recovery from Shock. The 
similarity of the histological picture in the post-shock kidney to that caused 
by nephrotoxic poisons leads Lucké® to consider that the mechanism of the 
anuria in both conditions is probably the same. The effects of nephrotoxic 
poisons had been observed by Richards’ in the nephrons of frogs poisoned 
by mercuric chloride and other nephrotoxic substances. Filtration in the 
glomeruli of these frogs went on with normal rapidity, but the entire filtrate 
was reabsorbed from the tubules, so that no urine entered the bladder. In 
such a condition the cells of the tubular epithelium lose their normal power 
of selected reabsorption. By this power the normal kidney tubules return 
from the glomerular filtrate to the blood the solids whose retention is essential 
to the organism (glucose, amino acids, salts, etc.), together with the amount 
of water required to maintain normal hydration, while they bar the way to 
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return of waste products, such as urea, uric acid, creatinine, and superfluous 
water and electrolytes. In contrast to this selective reabsorption by the 
normal tubular wall, the tubular walls devitalized by poison in Richards’ 
experiments appeared to approach dead membranes in their behavior, and to 
permit all the glomerular filtrate, both water and solids, to pass indiscrim- 
inately back into the blood of the tubular capillaries, presumably drawn by the 
osmotic attraction of the plasma proteins for the filtrate water, with anuria 
as the result. . 

Luckeé’s explanation of persistent post-shock renal failure is consistent 
with the observation (figure 1) that after experimental renal ischemia con- 
tinued for two hours the tubules of dogs’ kidneys lose most or all of their 
ability to extract para-amino hippurate from the renal blood plasma, indicat- 
ing severe injury to tubular function. Another functional evidence of tubular 
injury is the commonly observed fact, that the kidney damaged by shock loses 
much or all of its ability to concentrate the glomerular filtrate. It appears 
that renal ischemia, such as occurs in man during shock, may be one of many 
nephrotoxic factors that produce “lower nephron nephrosis,” with renal 
failure from tubular reabsorption. 

Reabsorption must be considered’ as a tentative, rather than a demon- 
strated, explanation of post-shock renal failure, because total tubular reab- 
sorption, such as was observed by Richards in the tubules of poisoned frogs, 
has not been demonstrated by such direct observation in the post-shock kid- 
ney. But the weight of evidence in favor of tubular reabsorption appears to 
be strong. 

Some investigators have considered that post-shock uremia might be 
due to mechanical blockage of the tubular lumina by detritus staining like 
hemoglobin or a heme derivative. This explanation is rejected by Lucké °® 
because of frequent absence of upper tubular and capsular dilatation that 
would result from such obstruction, and because in many cases he found heme 
casts scanty or absent. Also the fact that in shock oliguria the urine gravity 
is low, despite the small volume, indicates that the renal injury is general, 
rather than localized to blocked nephrons. Mechanical obstruction as the 
cause of renal failure is also rejected by Bywaters,"* although both he and 
Corcoran and Page" and Mallory’ consider that the detritus forming in 
damaged tubules may contribute to the progress of the lesions initiated by 
ischemia. 

Historical Resumé. Present concepts concerning the effects of shock on 
the kidney have developed from the studies of many investigators. The 
following resumé necessarily omits many of importance. 

That the renal failure (first stage of shock kidney ) accompanying hemor- 
rhage, dehydration, and other conditions that have in common the peripheral 
circulatory signs of shock, could be due to decreased renal blood flow, was 
deduced by Fishberg ** from the fact that the urea clearance, which falls low 
in these conditions, had been experimentally observed *° to parallel physiologi- 
cal changes in renal blood flow. Fishberg suggested that the extraordinary 
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ischemia and vasoconstriction observed in the skin and limbs during shock 
might be shared by the kidneys. 

The accuracy of Fishberg’s deduction was confirmed when the Rockefeller 
Hospital group ** measured the renal blood flow in hemorrhagic and trau- 
matic shock (figure 5), and found it depressed in proportion to the severity 
of the shock. Lauson, Bradley, and Cournand * at the same time observed 
in human subjects in shock similar depression of the para-amino hippurate 
clearance, which has been found (figure 2) to parallel the renal blood flow in 
shock, provided the shock has not lasted long enough to cause organic renal 
damage. 

That renal function can remain depressed after recovery from shock 
(‘second stage” of shock kidney), so that death in uremia occurs some days 
later, was observed by Rogers * over 30 years ago, in his classic studies of 
cholera, where shock is caused by dehydration. That similar uremia can 
occur after recovery from shock caused by trauma was noted by Bywaters ' 
in his description of the “crush syndrome” early in World War II. It is 
probably due to Bywaters’ description of the crush syndrome that post-shock 
uremia was soon recognized as a not infrequent after-effect of severe battle 
injuries. 

The facts, (1) that renal ischemia occurs during shock," ** (2) that renal 
ischemia caused by temporary occlusion of renal arteries in animals is fol 
lowed by renal failure, either transitory or fatal depending on the duration 
and (3) that similar periods of severe shock in 


18, 19, 20 


of the ischemia," ** 
man are followed by similar transitory or fatal renal failure, were presented 
by Van Slyke, Phillips, and their collaborators * as support for the hypothesis 
that renal failure persisting after shock is due to organic injury initiated dur 
ing shock by ischemia. 

Histological studies of Bywaters and his colleagues,** Lucké,® Mallory ‘ 
and others have revealed severe damage to the renal tubules, chiefly the distal 
tubule and loop of Henle, with little or no glomerular damage, as a constant 
finding in post-shock uremia. Observations by Mallory ‘ and by Corcoran 
and Page ™ indicate that debris of heme derivatives, forming in the tubules 
one or more days after onset of renal failure,. may contribute to progress of 
tubular damage initiated by ischemia. 

The identity of the tubular lesions with those caused by various nephro 
toxic agents led Lucké to suggest that the cause of post-shock uremia may be, 
not failure of filtration in the glomeruli, but the same indiscriminate tubulat 
reabsorption of glomerular filtrate and its excretory constituents that was 
noted by Richards ** in the kidneys of frogs made anuric by nephrotoxic 
poisons. The probable validity of Lucké’s explanation is supported by func- 
tional evidence of tubular damage, viz. the commonly observed inability of 
the kidneys in post-shock renal failure to excrete concentrated urine, and 
their decreased ability to extract para-amino hippurate from the renal blood.” 

A series of renal circulatory phenomena, of quite different nature from 
those summarized above, but also leading to renal failure, has been recently 
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described by Trueta and his collaborators * in animals following periods of 
pressure on the legs, and due apparently to pressure on the nerves. The 
renal blood flow is accelerated rather than retarded, but the blood courses 
through dilated medullary vessels and by-passes the renal cortex and its 
glomeruli. It appears that this phenomenon may account for some cases of 
renal failure in the “crush syndrome,” but not for the renal effects of shock 
caused by hemorrhage, dehydration, circulatory failure, or trauma other than 
that of pressure on the limbs. 


EXPERIMENTS ILLUSTRATING EFFECTS OF SHOCK AND RENAL 
ISCHEMIA ON THE KIDNEYS 


Following are examples of experimental observations from our laboratory 
illustrating the immediate and later effects of shock and renal ischemia. The 
examples are taken from experiments carried out during the war by Drs. 
Phillips, Dole, Hamilton, Hiller, Emerson, and Archibald,” * ** *° with sup- 
port of the Committee of Medical Research of the Office of Scientific Research 
and Development, in the United States Naval Research Unit of the Hospital 
of The Rockefeller Institute. 

The Immediate Effects of Hemorrhage and Traumatic Shock, and the 
After Effects of Renal Ischemia, on Tubular Function Measured by the Com- 
pleteness with Which the Kidneys Extract Para-amino Hippurate from the 
Blood Plasma. While all evidence is to the effect that (in the kidneys of 
man and the dog) the normal excretory products, such as urea, creatinine, 
salts, etc., are removed from the renal blood by filtration of about 20 to 30 
per cent of the plasma water and its crystalloid solutes in the glomeruli,” 
certain foreign substances when injected into the blood stream evoke the 
additional aid of excretion by the tubules to obtain a more rapid clearance of 
these substances from the blood. Such substances are phenol red, diodrast, 
and para-amino hippurate. Of the para-amino hippurate * entering the kid- 
neys in the plasma of the renal artery, an average of about 87 per cent is 
removed by the kidneys of the normal dog * and of man.** Since only about 
20 per cent is normally filtered in the glomeruli,” it is evident that the greater 
part must be excreted by the tubules. 

Figure 1 shows that in acute hemorrhagic or traumatic shock the kidneys 
continued to extract the PAH with this same degree of completeness, until the 
shock was so severe that the renal blood flow was decreased below 5 per cent 
of normal, an effect that was reached in these experiments only after shock 
was maintained during several hours by repeated hemorrhage or trauma. 
Until this extreme stage was reached the tubular cells retained their vitality 
and continued to excrete 85 to 90 per cent of the PAH from the plasma that 
perfused the kidney. 

When, without hemorrhage or shock, the kidneys were submitted to 
two hours of ischemia” *° by clamping of the renal arteries, subsequent res- 
toration of the renal blood flow was followed by a period during which only 


* Para-amino hippurate will be designated by the symbol PAH. 
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10 to 20 per cent of the hippurate was extracted from the plasma (see solid 
circles, figure 1). If the clamp was left on for as long as four hours, anuria 
followed, with death in uremia four to eight days later,” *° as in human cases 
that-fail to recover renal function after prolonged shock. 
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Renal plasma flow, cc. per minute 


Fic. 1. Percentages of para-amino hippurate extracted from the plasma of the renal 
blood by the kidneys of dogs, in which the renal blood flow was either normal or diminished 
by conditions indicated by symbols as follows: 

x Normal dogs. 

Dogs immediately after loss of varying amounts of blood. 

) Dogs during traumatic shock of varying degrees. 

@ Dogs immediately after clamping the renal artery for two hours and then removing 
the clamp. 

In each dog one kidney had previously been removed, and the observations were mac 
on the functions of the remaining kidney. Renal plasma flows are not estimated from 
clearances, but are measured values calculated as (PAH excreted per minute)/(PAH ex 
tracted from 1 c.c. of renal plasma). 

The results show that hemorrhagic or traumatic shock did not decrease the completeness 
with which the kidneys extracted PAH from the renal plasma until shock became so sever¢ 
that the renal plasma (and blood) flow fell below 5 per cent of normal. 

After temporary renal ischemia caused by clamping the renal artery for two hours, al 
though removal of the clamp was at once followed by restoration of blood flow to about 50 
per cent of pre-operative, the PAH extraction was only 10 to 20 per cent, about as much as 
would be filtered in the glomeruli, indicating that the tubules had nearly or quite ceased 
extracting PAH from the renal plasma. (Reprinted by permission from the American 


Journal of Physiology.) 


The, completeness of PAH extraction in the acute first phase of hemor 
rhagic shock (upper part of figure 1) can be explained by assuming that when 
the renal blood flow is decreased by hemorrhage or trauma the flow is com 
pletely shut off from part of the nephrons, while those that continue to be 


perfused continue to function in a normal way 
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This assumption also could explain the observation ** that during this 
phase of shock there is no significant decrease in the oxygen saturation of 
the renal venous blood. In contrast, in the body as a whole when the circu- 
lation rate is decreased the tissues compensate for the retarded blood flow 
by extracting a larger part of the oxygen from the blood, so that the venous 
blood, from the right heart, becomes dark and shows an increased degree of 
oxygen unsaturation.** In the kidneys, on the contrary, the blood flow can 
be reduced by hemorrhagic or traumatic shock without causing the renal 
venous blood to lose its normal, nearly arterial degree of redness or lower its 
oxygen content.** This also would be explainable if the diminished volume 
of renal blood passes through a proportionally diminished area of renal tissue 
at a normal rate, the rest of the kidney receiving relatively little blood. 

After the kidney has suffered prolonged ischemia and reached the second 
phase of shock kidney, where restoration of the general circulation does not 
restore normal renal function, the incompleteness with which hippurate is 
extracted (points marked ® in figure 1) indicates decreased efficiency of the 
tubule. A possible explanation of this phase is that suggested by Trueta,* 
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Renal plasma flow measured, cc. per minute 


Fic. 2. Relation of renal plasma flows estimated as 1.15 times PAH plasma clearance 
to actual renal plasma flows measured as (PAH excreted per minute)/(PAH extracted from 
1 c.c. of renal plasma). Symbols same as in figure 1. 

The results show that in acute hemorrhagic or traumatic shock the PAH clearance 
serves as a measure of the renal blood flow, but that after the kidneys are injured by 
ischemia from 2 hour clamping of the renal artery the PAH clearance does not serve as a 
—— of the renal blood flow. (Reprinted by permission from the American Journal of 

hysiology. ) 
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that the renal blood flow is diverted from the cortex to the medulla, where the 
nephrons apparently function less efficiently. But the explanation that seems 
at present more probable is that, as believed by Lucké, the tubular cells of 
the nephrons are damaged by the ischemia. 

The data of figure 1, in addition to their significance concerning the 
effect of shock on the kidney, indicate that during the acute first phase of 
shock kidney, the plasma clearance of para-amino hippurate serves as a 
measure of the volume of blood plasma that perfuses the kidneys per minute. 
(The PAH clearance is the volume of plasma, the PAH content of which is 
excreted per minute. It is calculated as (PAH excreted per minute) /( PAH 
in 1 c.c. of arterial plasma).) If extraction of PAH were 100 per cent com 
plete, the PAH clearance would exactly equal the renal plasma flow. When 
the extraction is 87 per cent complete, the renal plasma flow is the clearance 
multiplied by 1/0.87, or 1.15. 

When, however, the kidneys have suffered a period of ischemia so severe 
and prolonged that the tubules are damaged (second phase of shock kidney ) 
the PAH plasma clearance no longer serves as a measure of renal plasma 
flow. The close relation of PAH clearance to renal plasma flow in the first 
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Fic. 3. Reversible shock. The effects of four successive hemorrhages on the blood 
pressure and the para-amino hippurate plasma clearance (PAH curve). Under the con 
ditions of this experiment the PAH clearance serves as a measure of the renal plasma flow 
(figures 1 and 2). 

The results show repeated recovery of blood pressure and renal blood flow (PAH 
curve) after repeated hemorrhages, the recoveries being attributable to shrinkage of th« 
extra-renal vascular bed by peripheral constriction. The effectiveness of the relatively small 
plasma infusion in restoring general blood pressure and renal blood flow at the end of th« 
experiment appears attributable to the continued maintenance of peripheral constriction. Th« 
shock had not become irreversible. (Reprinted by permission from the American Journal 
of Physiology.) 
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phase of shock kidney, and the absence of relation in the second phase, are 
indicated by figure 2. 

Acute Hemorrhagic Shock Reversible with Respect to Both Renal Func- 
tion and Circulation. 


In figure 3 are shown the effects of four succes- 
sive 


quick hemorrhages during three hours on the arterial blood pres- 
sure and on the para-amino hippurate clearance of a dog. (Since the con- 
dition is acute reversible shock, PAH clearance may be assumed to indicate 
approximately renal plasma flow.) Each hemorrhage caused an immediate 
reduction in both blood pressure and hippurate clearance (PAH curve), but 
after each of the first three bleedings there quickly followed a rise both in 
arterial blood pressure and in the PAH clearance (renal plasma flow). 
\fter a fourth hemorrhage restoration of the PAH clearance was incomplete, 
but infusion of a volume of plasma equal to only one-fourth of the blood that 
had been withdrawn restored the clearance to practically normal. 
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Fic. 4. Acute hemorrhagic shock reversible with respect to renal function but irre- 


versible with respect to general circulation. P-AH indicates para-amino hippurate clearance, 
8. P. blood pressure, Cr creatinine clearance (glomerular filtration rate in c.c. per minute). 
\lthough the blood withdrawn was less than in the experiment of figure 3, restoration of 
even more than the volume of whole blood withdrawn caused in this case only a temporary 
rise in blood pressure and in renal function. It appears that peripheral constriction had been 
replaced by dilation before the blood infusion was given. From *. The quick transitory rise 

PAH and creatinine clearances after the infusion indicates that the kidneys were still 
capable of functioning. 
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The apparent explanation of these phenomena is that immediately after a 
sudden hemorrhage the kidney shares with the peripheral circulation a de- 
crease in blood flow, but that within a period, which may be only a few min- 
utes, constriction of the extra-renal peripheral circulation sets in, blood pres- 
sure rises, and the circulation of the kidney is more or less completely 
restored. Presumably this peripheral constriction is caused by a vasocon- 


6, 27, 28, 


strictor substance shown to be present in the blood during shock ** ** ° 
*#, 8, 81; apparently either the vasoconstrictor substance or its precursor is 
formed in the kidney. 

Acute Hemorrhagic Shock Reversible with Respect to Renal Function 
but Irreversible with Respect to General Circulation. Figure 4 shows an 
experiment in which successive bleedings followed each other so rapidly that 
the effects of compensatory peripheral constriction in restoring renal function, 
seen in figure 1, did not appear. After five hours in severe shock, with mean 
arterial blood pressure at 40 mm., infusion of a volume of blood equal to that 
withdrawn caused only temporary rise in blood pressure, followed by a rapid 
decline. It is apparent that this animal had reached the stage of shock in 
which peripheral vasoconstriction is replaced by vasodilation ** *” ** ** and 
circulatory death can no longer be prevented by transfusions. The fact that 
during the temporary rise of blood pressure following the transfusion a partial 
restoration of renal function at once occurred, as shown by the hippurate and 
creatinine clearances, indicates that the nephrons were not yet too severely 
damaged to recover. 

Analysis of the Effects of Acute Hemorrhagic Shock on Renal Function. 
in figure 5 are data which permit an analysis of the immediate effects of 
hemorrhage on different parts of the renal function. Blood was withdrawn 
from the dog in successive portions as indicated by the curve at the bottom 
of the figure. The renal plasma flow in c.c. per minute was determined by 
dividing the amount of para-amino hippurate excreted in the urine per minute 
by the amount removed from 1 c.c. of plasma during passage of the kidney, 
as measured by simultaneous analyses of the plasma of arterial and renal 
venous blood. Creatinine clearances were determined and interpreted as 
measures of the filtration rate in terms of volume of glomerular filtrate 
formed per minute, since such interpretation appears valid during the first 
phase of shock. Dividing the filtration rate by the plasma flow gives the frac- 
tion of water in the plasma that is filtered during passage of the glomerulus. 
This “filtered fraction” is normally about 20 + 5 per cent of the plasma 
water.” 

Renal plasma flow underwent a progressive fall after withdrawal of the 
first 25 c.c. of blood per kilo. (Total blood volume in the dog is about 90 to 
100 c.c. per kilo.) The arterial blood pressure, however, was maintained 
until the withdrawal exceeded 40 c.c. per kilo; it is evident that during this 
period peripheral constriction served to keep up the general arterial blood 
pressure. The fall in renal plasma flow after 25 c.c. of blood per kilo were 
withdrawn showed that from this point vascular constriction included the 
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kidney as well as peripheral tissues. A compensatory effect in maintaining 
renal excretory function is seen in the marked increase in the percentage of 
plasma water filtered in the glomerulus. This rose from 26 per cent to 38 
per cent during the first four hours of the experiment. After this period 





[Blood |Blood| Renal| Fil- Dog B-21 Wt. 22.6kg. 
drawn|pres-|plasmajtered 
sure! flow | frac- 
ec /kg. rherem tion| Laparotomy 





























a — 
| 
0.954 T ? + oa ta ae 4 
130 | 325 — — \—- 
120 | 300 | 0.30 au ae 
110 | 275 ms ia = 
100 | 250 |0.25+\-#- ee 3 = oe 
4 9, | 
90 | 225 ++". —— % | 
2 aXe 
80 | 200 | 0.20 -—— Q .—fe J 
“~, _\\8| 
60 60 | 150 | 0.15 -}—+—-+—_+—_ "1 
50 50 | 125 ae eS aes ee — 





40 | 40] 100 nmr aa 
30 30 15 = Mi 





























L_I\ 
2 0.05 A 
ws Bes oe Fe \ 








o; 3] fet se 


8 
Hours | 

















Fic. 5. Effects of gradual blood withdrawal on blood pressure, renal plasma flow, and 
the fraction of plasma water filtered in the glomeruli. The renal plasma flow fell steadily 
as amounts of blood over 25 c.c. per kilo were withdrawn, but the effect of the retarded flow 
on creatinine excretion was for three hours partly compensated by the increase in the filtered 
fraction of the plasma, presumably achieved by constriction of the efferent renal arterioles. 
When the volume of blood withdrawn exceeded 48 c.c. per kilo, renal blood flow and renal 
excretion fell to nearly zero. Since blood pressure in the femoral artery was still 80 mm., it 
appears that the final shutdown of the kidneys was attributable to constriction of the renal 
artery or its branches. The renal plasma flows were measured as (PAH excreted per 
minute)/( PAH extracted from 1 c.c. of renal plasma). The “PAH extracted from 1 c.c. 
of renal plasma” was measured directly by analyses of PAH in arterial plasma and in plasma 
of renal venous blood, the difference being the amount extracted from the plasma by the 
kidneys. This method of measuring renal plasma flow does not depend on any assumptions 
concerning the completeness of PAH extraction, or the mechanism by which PAH is 
excreted. (Reprinted by permission from the American Journal of Physiology.) 


there was a rapid fall in both renal plasma flow and in the filtered fraction, 
so that the excretory function of the kidney fell almost to zero. This debacle 
of the kidney occurred despite the fact that the general blood pressure 
(femoral artery) was still maintained at 80 mm.; cessation of renal blood 
flow and function was therefore apparently due chiefly to constriction of the 
renal artery or its branches. 
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The terminal stage of the experiment of figure 5 illustrates the manner 
in which, when loss of blood volume is sufficiently severe to demand a maxi- 
mal peripheral constriction in order to maintain blood pressure and blood 
flow through the heart and brain, the blood flow to the kidney is shut off 
along with the flow to the skin and skeletal muscles, and the function of the 
kidney is suppressed. 

After-effects of Renal Ischemia Produced by Temporary Clamping of the 
Renal Artery. The kidneys of the dog have been shown to stand complete 
occlusion of the renal artery by clamping it for as long as three, and some- 
times four, hours without irreversible damage.*’ After ischemia exceeding 
four hours, however, the damage was practically always irreversible and the 
animal died later in uremia without return of renal function.*’ In figure 6 
is shown the slow recovery of renal function, as measured by the urea clear 
ance, after two hours’ clamping of the renal artery. Figure 7 shows the 
effects of ischemia prolonged for three hours; renal function, although not 
entirely abolished, did not recover sufficiently to prevent ultimate uremia. 
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Fic. 6. Slow recovery from the effects of clamping the renal artery of the left kidney 
of a dog for two hours, the right kidney having previously been excised. After 34 days the 
plasma urea clearance reached its pre-operative level of 8 to 9 c.c. per minute. It will be 
noted that during the first four days urea was accumulating in the blood plasma, although the 
renal function, indicated by the urea clearance, was improving. It was only after the 
clearance had passed 2 c.c. per minute that the blood urea reached a plateau and then began 
to fall. (Reprinted by permission from the American Journal of Physiology.) 


The renal damage caused by clamping the renal artery was more severe 
in the dog than the effect of hemorrhage sufficient to reduce the renal blood 
flow for the same length of time to so slow a rate that it could not be meas 
ured by the method employed. It was possible, as shown in figure 3, to 
depress the renal blood flow to nearly zero by hemorrhage for as long as 
three hours, and then obtain almost immediate return of function by restora- 
tion of the lost blood. It is probable that during the depression caused by 
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hemorrhage some small trickle of blood continued to get through the kidneys, 
so that the nephrons were not damaged as rapidly as by complete closure of 
the renal artery. It appears to be more difficult to produce post-shock uremia 
in the dog than in man. The apparent reason is that in the dog the kidneys, 
relatively to the circulatory system or other vital organs, are mote resistant 
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Fic. 7. Irreversible effects of renal ischemia caused by clamping the left renal artery 
of a dog for three hours, the right kidney having previously been excised. The slight increase 
in urea clearance observed during the first three days was not maintained, and was afterwards 
followed by a decrease, with death in uremia 14 days after the clamping. (Reprinted by per- 
mission from the American Journal of Physiology.) 


than in man. Attempts to employ traumatic or hemorrhagic shock suf- 
ficiently severe and prolonged to cause irreversible renal failure in the dog 
caused acute death from circulatory failure (e.g. figure 4). 


TREATMENT DURING SHOCK TO PREVENT RENAL DAMAGE 


During acute shock, the renal damage caused by ischemia increases with 
its duration. Hence the first move to forestall subsequent uremia is to cut 
the period of shock as short as possible by restoration of blood volume by 
rapid infusions, of saline solution in dehydration, or of saline, plasma or 
whole blood as needed after dehydration, burns, trauma, hemorrhage, etc.* 
Restoration of a flow of 1 c.c. of urine per minute containing 2 gm. or more 


of NaCl per liter serves as one indication of adequate fluid infusion ** ** pro- 
vided the renal damage phase of shock kidney has not been reached. 
However, the practice of continuing infusion until a normal flow of urine 
is reestablished can not be blindly followed. When the renal damage phase 
* However, when signs of shock are due primarily, not to factors causing loss of blood 
or fluid, but to cardiac failure, fluid infusion is obviously not indicated. 
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of shock kidney has been reached, anuria or oliguria may continue even after 
the patient is overhydrated, because the kidneys are incapable of resuming 
excretion. Continuance of the infusion can then cause fatal cardiac or pul- 
monary embarrassment. Overadministration of fluids can be as dangerous 
as shock. Criteria other than urine flow must be used, in cases with kidneys 
already damaged by shock, to indicate when enough fluid has been infused. 
Onset of pulmonary or subcutaneous edema warns that infusion has been 
overdone. Observations of the blood composition before and during in- 
fusion help to forestall such over-administration. When the cause of shock 
is dehydration, as in cholera, or loss of plasma, as in burns, blood specific 
gravity is high, and its return to normal during infusion of saline solution or 
plasma serves as a criterion of adequate infusion. Use of the blood specific 
gravity as a criterion was applied in Rogers’ ** classic work on cholera, and 
in Reimann’s ** modern treatment. The easily handled copper sulfate 
method “ for blood and plasma specific gravity, which permits estimating 
the concentrations of both the plasma protein and the blood hemoglobin in a 
few minutes, has proved particularly practical in shock treatment. 

When acidosis is present (as it is in most forms of severe shock except 
and Rogers 


36 


that caused by loss of gastric juice), the work of Sellards * 
with cholera shows that administration of adequate amounts of bicarbonate 
can diminish the incidence of post-shock uremia.* The presence of severe 
acidosis appears either to accelerate renal damage during shock, or to retard 
subsequent repair of the damage. ‘The amounts of bicarbonate required for 
correction of acidosis, according to the plasma CO, and the size of the subject 
are indicated by the line chart of figure 8. For alkali therapy during acute 
shock, sodium bicarbonate is preferable to sodium lactate. The lactate does 
not act as alkali until the lactate anion is burned, and oxidation is likely to be 
retarded in shock, so that lactic acid is not oxidized; in fact the acidosis of 
acute shock appears to be partly due to failure to oxidize the endogenous 
lactic acid produced by the body. In prolonged post-shock renal failure, 
acidosis may develop, as in nephritis, from failure to form ammonia and to 
excrete acid products. 

Correction of acidosis, besides its effect in decreasing the incidence of 
post-shock uremia,"* appears to have an immediately beneficial effect on renal 

* That acidosis also plays a part in the damage, presumably extra-renal, that causes deat! 
in acute shock, and that alkali therapy can decrease the mortality is shown by Wiggers and 
Ingraham.*? : ; : 

+ The line chart is calculated from data of Palmer and Van Slyke.** 

Bywaters '* recommends as first step in treatment of crush injury, giving NaHCO, 4 gm 
per hour, by mouth if the subject is not nauseated, otherwise by vein, until the urine is 
alkaline, and giving about 30 gm. per day for the next two days to keep the urine alkaline. 


Such a procedure, based on urinary pH, may be followed when it is not feasible to determine 


plasma CO,. However, administering alkali until the urine turns alkaline may lead to 


over-administration. Darmady ® found that shock falls within the group of conditions, 
usually marked by dehydration and salt deficit, in which the urine may fail to turn alkaline 
when plasma bicarbonate exceeds the normal limits. Experimental studies of this paradoxical 
concurrence of internal alkalosis and acid urine under conditions of dehydration and salt 
deficit in dogs and men have recently been published by K. K. Van Slyke and E. I. Evans 
Darmady ® found that determinations of plasma chloride as well as CO, were essential 1 
guiding fluid replacement in shock since chloride depletion was frequent. 
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function. We have seen anuria, persisting after adequate saline infusion, 
relieved at once when sufficient bicarbonate was infused to relieve the acidosis. 

When shock is due to dehydration with loss of body salts, as in dia- 
betes and cholera, and great volumes of saline infusion are required, it 
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Fic. 8. Line-chart showing amounts of sodium bicarbonate required to overcome acidosis 
of varying degree. A straight line drawn from the point on the right hand scale indicating 
the subject’s plasma CO, or HCO, content to the point on the left scale indicating his body 
weight cuts the middle scale at a point showing the amount of NaHCO, required to restore 
the plasma CO, to a normal value of 60 volumes per cent or 27 millimoles per liter. The 
chart is based on the finding of Palmer and Van Slyke ** that 0.026 gm. of NaHCO, per kilo 
body weight is required to raise the plasma CO, by 1 volume per cent. 


appears safer to include K, Ca, and Mg in the infusions, rather than only 
NaCl and NaHCO;. One cannot use Ca and NaHCO, in the same solu- 
tion, as the slight amount of Na,CO, that is formed, in the equilibria, 
H.CO, + NaHCO= Na.CO,, suffices to precipitate CaCO;. Calcium can 
be infused separately as CaCl,, as was done by Rogers * in treating cholera, 


or as gluconate. That plasma potassium deficit may become sufficient to 
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cause dangerous symptoms in patients treated for diabetic acidosis has been 
shown by Martin and Werkman.*” Van Slyke and Evans ** ** found marked 
decrease of plasma potassium also in dogs that were dehydrated by loss of 
gastric juice, and then rapidly rehydrated by NaCl infusions. Hartmann * 
uses a balanced solution containing, per liter, 6 gm. of NaCl, 4 gm. of sodium 
lactate, 0.4 gm. of KCI, 0.2 gm. of MgCl,*6H.O, and 0.2 gm. of CaCl,*2H,O. 
This does not contain enough alkali (lactate) to treat severe acidosis, but 
appears safer than “physiological” 0.9 per cent NaCl solution, which is really 
unphysiological, for routine infusion. 


TREATMENT AFTER SHOCK TO PREVENT UREMIA 


When, after recovery from the general effects of shock, anuria persists, 
or the urine specific gravity remains low in comparison with the volume 
output and blood urea shows a steady rise, one has to deal with persisting 
renal damage. ‘The objects of treatment during this stage are (1) to pro- 
vide optimal conditions for renal recovery, and (2) to minimize the ac- 
cumulation of excretory products, in order that onset of uremia may be re- 
tarded, and that thereby life may be prolonged to give the kidneys as much 
time as possible to recover. Recovery of renal function may occur after 
several days of anuria in this stage. 

Maintenance of normal plasma bicarbonate and chloride concentrations 
appears to favor recovery of the kidneys. <A high-calorie diet consisting 
chiefly of fats and carbohydrates, and low in protein,*’ minimizes the forma- 
tion of nitrogenous products of catabolism, and also the acid products, 
phosphoric and sulfuric acids. A diet of rice and butter has been found 
satisfactory."' It also provides an intake low in potassium, the accumulation 
of which in the blood may reach a toxic level in renal failure. The low 
protein diet is indicated only as long as deficient renal function persists. The 
depletion of blood and tissue proteins, which frequently accompanies or fol- 
lows the conditions that produce shock, indicates change to a generous 
protein diet as soon as renal function is restored. , 

Kolff ** ** has shown that the accumulation of toxic products, either 
organic or inorganic, during renal failure can be prevented by vividialysis 
with the “artificial kidney,” which was devised by Abel ** and developed for 
clinical application by Kolff.** ‘* Blood from an artery is passed through a 
long cellophane tube bathed in a solution containing NaCl, NaHCO,, KCI, 
and glucose, and then returned to a vein. Kolff ** has seen recovery of nor 
mal kidney function in a case that had suffered post-shock anuria for two 
weeks, during which uremia was prevented by vividiffusion. Experiments 
by Fine, Frank, and Seligman *’ indicate that similar results may be obtain 
able by peritoneal irrigation, although the danger of peritonitis appears 
serious. 

Throughout the post-shock period of depressed renal action, it is essential 
to guard against overhydration, since the ability of the kidneys to excrete 
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salt and water may be limited. Observing blood and plasma protein con- 
centrations by such means as specific gravity measurements * assists in 
detecting overhydration before its unfavorable effects become serious. 


SUMMARY 


An immediate effect of shock from hemorrhage, trauma, or dehydration 
is a decrease in renal blood flow and function, which may lead to complete 
anuria. Compensatory constriction of non-renal peripheral vessels follows, 
and if the loss of circulating blood volume has not been too severe, renal 
blood flow and function may be quickly restored. 

If shock is sufficiently severe, the kidney is included in the peripheral 
constriction. Renal constriction and anuria in this phase may continue even 
when the arterial blood pressure is as high as 100 millimeters. 

The above phenomena accompany the first, or circulatory, phase of the 
shock kidney. If renal ischemia does not continue too long even severe shock 
does not damage the renal ceHs, and restoration of renal function quickly 
follows restoration of the general circulation. 

If, however, severe renal ischemia continues for a sufficient number of 
hours, the second, or renal damage phase, of shock kidney develops. The 
kidneys are damaged, so that restoration of the general circulation no longer 
causes rapid restoration of renal function. The most obvious visible damage 
is located in the cells of the loop of Henle and the distal tubules, and tubular 
reabsorption of excretory products from the glomerular filtrate appears to be 
the most probable cause of renal failure in this phase. 

If the renal damage is not too severe gradual recovery of the kidneys may 
occur, so that even after several days of post-shock anuria the renal function 
may improve sufficiently to prevent uremia, and recovery may eventually 
hecome complete. In fatal cases anuria or inadequate excretion persists, 
and death in uremia occurs in a period that may vary from two to 20 days. 

To diminish the danger of death from post-shock uremia, certain pre- 
cautions appear to be indicated: (1) Cut the duration of shock as short as 
possible by quick restoration of blood volume through adequate replacement 
of lost blood, plasma, or saline solution. (2) If acidosis is present, either 
during or after shock, administer adequate amounts of bicarbonate. (3) 
While administration of large amounts of fluid may be necessary to obtain 
normal blood volume and hydration, overadministration is to be avoided both 
during and after shock, or circulatory embarrassment may be caused. Meas- 
uring blood and plasma specific gravities is of practical assistance in planning 
and guiding fluid administration. (4) When, after recovery from acute 
shock, anuria or excretion of urine of low volume and specific gravity persists, 
and blood urea continues to mount, give a diet high in carbohydrates and fat, 
and low in protein, to retard accumulation of catabolic products. (5) It 
ippears also that vividiffusion or peritoneal irrigation may retard onset of 


uremia and increase the opportunity for recovery of renal function. 
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STUDIES ON THE CIRCULATION WITH THE AID 
OF TAGGED ERYTHROCYTES IN A CASE OF 
ORTHOSTATIC HYPOTENSION (ASYM- 
PATHICOTONIC HYPOTENSION) * 


By G. Nytin and M. Levanper, Second Medical Clinic, Sabbatsberg’s 
Hospital, Stockholm, Sweden 


MAN has established his superiority over the other animals by assuming 
the erect posture, but he has to pay the price in the form of certain diseases 
which include orthostatic defects of the circulation. An interesting case of 
this kind has recently come under our care, and we wish to report on the 
studies we have been led to undertake on this account. 

Before one can understand the orthostatic diseases, it is necessary to be 
acquainted with the normal regulatory mechanism which comes into opera- 
tion when a person assumes the erect posture after lying down. 

The immediate result of this change of position is an increase in the 
hydrostatic pressure in the lower limbs. If the vascular system consisted 
merely of elastic, independent tubes, the increase in pressure would cause a 
considerable expansion of the venous part of the system. The venous pres- 
sure would rise, in proportion to the height of the column of blood, to values 
which would damage the capillaries, and the flow of blood to the periphery 
would reduce the return and cause fluctuations in the circulation. This does 
not normally occur, as the following experiments on leg volume and venous 
pressure show. 

The volume of the lower extremities increases, it is true, in the erect 
position but, particularly in persons in good training, the increase is very 
slight (Asmussen * et al.). The increase in volume is both intra- and extra- 
vascular, being occasioned both by blood and by tissue fluid: The first in- 
crease in volume is probably intravascular ; the loss of plasma from the capil- 
laries as a result of the increased filtration pressure (estimated by Thompson 
et al.°' at about 10 per cent of the volume of blood in circulation) can scarcely 
take effect at once, just as it is 20 to 30 minutes before reabsorption is com- 
plete (same writers). Levin ** also claims to have shown that in the erect 
position the volume of the blood decreases and the hemoglobin percentage 
rises. The venous pressure in the lower extremities does not increase in 
proportion to the height of the column of blood (L. Hill quoting Starling, 
and Grill (1937) quoting Warburg) as it should if purely physical laws were 
operating, and if the valves were not functioning. 

The maintenance of the circulation in the erect posture is rendered pos- 
sible by the extensive regulatory mechanism which the body has at its com- 
mand, and, which operates in various fields in accordance with the table 


below. 


* Received for publication August 5, 1946. 
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Taste | 
Operative Factors in the Adjustment of the Circulation to the Erect Posture 


A. On the venous side to counteract an increase in volume and pressure. 


1. The pumping action of the muscles. 
2. Vasoconstriction. 
3. The pressure of the tissues. 


B. On the arterial side to counteract the flow of blood to the periphery. 

1. Vasoconstriction with 

a. Transfer of blood to reservoirs. 
b. Decrease in the volume of the arterial bed. 
2. Acceleration of the pulse. 
C. More efficient use of the blood at the periphery. 

1. Increase in the arteriovenous oxygen difference. 

N.B.: The factors which operate on the venous side tend in various ways to reduce thi 
pooling of the blood as much as possible. 

A. 1. The pumping action of the muscles is due to the fact that muscular 
contraction causes compression of the veins which, owing to the valves in the 
latter, results in a flow of blood towards the heart. The importance of this 
factor is shown by the following experiments which Asmussen * has carried 
out. The significance of the minor contractions which take place in standing 
still is shown by a comparison between the flow of blood to the legs when the 
subject actively assumes the erect posture and when he is tipped passivel) 
to an angle of 60° from the horizontal plane; in the latter case the flow is 
greater because the muscles are relaxed, despite the fact that the hydrostatic 
pressure is less. In two other subjects, the volume of the legs was no greate: 
when they were working in the erect posture than when they were resting in 
the recumbent position. The dilatation of the muscle capillaries must, there 
fore, have been accompanied by a corresponding decrease in volume on the 
venous side resulting from increased muscular pumping. When the latter 
ceased with the stoppage of work, a considerable increase in volume occurred 
at once, presumably aggravated by the persisting capillary dilatation which 
delayed the emptying of the veins. Haxthausen (1932) and Beecher, Field 
and Krogh (1936) have shown that small movements of the foot can greatly 
reduce the venous pressure (quoting Warburg). The same writers suggest 
that arterial pulsation has the same effect as muscular contraction on the 
veins which lie in the vascular sheaths. 

2. Vasoconstriction. The veins, like the arteries, are supplied with 
sympathetic vasoconstrictor nerve fibers which increase their tone. Very 
little is known about this mechanism, however. According to Heymans, it 
is regulated by the carotid sinus, the aortic body, the medulla oblongata and 
the hypothalamus. It seems natural to suppose that a vasomotor reflex 
plays an important part in the regulation of the venous, as well as of the 


arterial system. 

3. Pressure of the tissues. This factor is hard to estimate but must be 
of considerable importance since it opposes the increase in the filtration pres 
sure brought about by hydrostatic forces. The increase in diffusion ot 
plasma into the tissues which occurs in the erect posture increases the tissu 
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pressure until equilibrium is established. The orthostatic disturbance which 
occurs after lying down appears to be due in part at least to a reduction of 
the tissue pressure. 

B. The momentary fall of blood pressure which follows the assumption of 
the erect posture provides adéquate stimulus for the pressure-sensitive regions 
in the carotid sinus and aortic arch. Impulses are emitted from there which 
bring about a reflex increase in sympathetic activity. This facilitates the 
adjustment of the circulation to the diminished return by the following com- 
pensatory mechanisms: 

1. Vasoconstriction. On assumption of the erect posture, the vessels in 
certain areas contract and so bring about a rise in blood pressure which im- 
proves the circulation in other regions, e.g. the cerebrum. 

The lungs appear to constitute one of the areas of vascular tissue which 
can contribute to this type of compensation. It has been known for a long 
time that the vital capacity is greater in the erect than in the recumbent posi- 
tion. Sjéstrand ** has shown how the increase in the volume of the legs 
which occurred when two healthy persons stood up was accompanied by a cor- 
responding increase in the vital capacity. The vital capacity, according to 
Sjostrand and Jonsell, is closely connected with the amount of blood in the 
peripheral pulmonary vessels, and this suggests that the lungs can act as a 
form of blood reservoir. The word “reservoir” must be taken in its widest 
sense, i.e. to signify a vascular tissue which can assist in the transfer of blood 
from one part of the body to another. This particular reservoir is of especial 
significance in that it renders possible an interchange of blood between the 
systemic and the pulmonary circulations ; an ingenious link in the regulatory 
chain, particularly as it can simultaneously increase the ventilatory capacity 
of the lungs. 

2. Acceleration of the pulse. ‘This reaction seeks to maintain the cardiac 
output despite the fall in the venous return. 

Despite all the above compensatory reactions, there occurs often but not 
always (Grollman,* Nylin **) a fall in the cardiac output and a fall in the 
systolic blood pressure on assumption of the erect posture. The organism 
possesses, however, yet another regulatory mechanism: 

C. More efficient use of the capillary blood. An indication of this is 
provided by the great increase in the arteriovenous oxygen difference which 
S. Weiss et al.°° and Nylin * have demonstrated. 

The operation of the regulatory mechanism can be observed in various 
ways. Thus, for instance, when a healthy individual stands up, the pulse 
rate increases by not more than 27 beats per minute within 3 to 5 minutes; 
the systolic blood pressure does not fall more than 20 mm. and the diastolic 
pressure rises slightly or falls not more than 5 mm. (Akesson™). 

In contrast to the above, persons suffering from a failure of any part 
of the regulatory mechanism complain of certain symptoms when in the erect 
or raised posture. Since the brain is more sensitive than any other part of 
the body to oxygen lack, it is natural that the principal symptoms should 





726 G. NYLIN AND M. LEVANDER 


originate in that organ, and in fact exhaustion, vertigo, blurred vision, head- 
ache, lack of concentration and finally syncope may be experienced on stand- 
ing. These subjective symptoms are not specific, however, but are common 
to all types of anemia of the brain. Diagnosis must therefore be based on the 
case history and on an objective examination of the circulatory mechanism ; 
primarily, and most simply, on the blood pressure and the pulse. In this way 
it is possible to distinguish two essentially different types of orthostatic dis- 
order or orthostatism. 

In one group, there is an excessive pooling of the blood on the venous side 
of the vascular system below the heart; this condition is widely recognized 
The disorder evidently concerns group A of the regulatory mechanism; the 
reflex mechanism, group B, is intact, however, and seeks to counteract the 
pooling by greatly increased sympathetic activity. The latter may lead to 
tachycardia and involves strong arteriolar constriction. The diastolic blood 
pressure is usually not only maintained but increased. Yet the cardiac out 
put falls sharply and so do the systolic pressure and pulse pressure. The 
fluctuations in the circulation may lead to syncope. These cases can be clas 
sified as sympathicotonic orthostatism, and the other main group as asym 
pathotonic orthostatism. In the latter group, the essence of the malady is 
defective vasomotor response accompanied by an unvarying pulse and the 
absence of blood pressure regulation when the subject is tipped downwards. 

Sympathicotonic orthostatism is by far the most common. The most 
important type is arterial orthostatic anemia (Bjure and Laurell) ; but this 
group also includes persons with a dilated venous bed (due to varices or 
venous angioma), convalescents, anemics and pregnant women. This 
orthostatism can be induced experimentally, e.g. by nitrites. Weiss et al.°* 
have shown that the condition is due to a decrease in tone on the venous side 
of the vascular system, with an abnormal pooling of the blood on standing 
Collapse occurs despite arteriolar constriction and tachycardia. We are 
therefore classifying this condition as sympathicotonic orthostatism. 

A perfectly distinct type is the postural hypotension described by Brad 
bury and Egglestone ‘ in 1925—a disease of the vegetative nervous system 
In typical cases, there is no acceleration of the pulse and a sharp fall in the 
systolic and diastolic pressures on standing. These cases are decidedly 
asympathicotonic orthostatism. The first case was observed in 1891, and 
was published by Laubry and Doumer * in 1932. About 10 similar cases 


have since been published under various names, such as orthostatic hypoten 


sion and “‘l’hypotension arterielle orthostatique.’’ **° 1: **: 1% 1: 8%) 20) 2h, 28) % 


31, 34, 37, 44, 46, 49, 54 
The nomenclature is somewhat confusing. Arterial anemia and a certain 
degree of hypotension certainly exists in all types of orthostatism. The 
simple names sympathicotonic and asympathicotonic orthostatism, which 
cover the essence of the subjective and objective symptoms, seem calculated 
to provide greater clarity both in differential diagnosis and in etiology. 
Extensive operations on the sympathetic nervous system lead to ortho 
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static hypotension (Hammarstrom,** MacLean and Allen,* Roth *). This 
is fully explained by the loss of vasoconstrictor reflexes, which indeed, as for 
instance in cases of hypertonia, may have been the objective of the operation. 
Since the accelerator nerves are usually left intact, the pulse rate can still be 
increased, and this in fact occurs on standing, but there is a fall in both the 
systolic and diastolic blood pressures. An intermediate form of orthostatism, 
with a partially defective reflex mechanism, has thus been operatively induced. 
It might be termed hyposympathicotonic (or semi-sympathicotonic) ortho- 
statism. A number of cases which have been reported as postural or ortho- 
static hypotension belong to this intermediate type. 

Endocrine disorders, such as Addison’s disease, and Simmonds’ syn- 
drome, may lead to orthostatic hypotension and a fall of systolic and diastolic 
blood pressures. The pulse is not unvarying, and the case almost corre- 
sponds to hyposympathicotonic orthostatism. 

Asympathicotonic and sympathicotonic orthostatism differ only in degree 
and are therefore presented together in the following table. 


Tasce II 
The Authors’ Table of Orthostatism 


. Sympathicotonic. 

1. Arterial orthostatic anemia (Bjure and Laurell). 

2. Experimentally induced orthostatism. 

3. Varices and venous angioma. 

4. Pregnancy. 

5. Convalescence after lying in bed. 

6. Anemia. 

Asympathicotonic (hyposympathicotonic) . 

1. Postural hypotension (Bradbury and Egglestone). 
. A consequence of operations on the sympathetic nervous system. 
Endocrine disturbances. 


) 
2 
0. 


We now wish to describe a case of pronounced asympathicotonic ortho- 


statism. 
SUMMARY OF CASE RECORD * 


The patient was a 69 year old retired master painter, born in 1876. He enjoyed 
reasonably good health until his sixtieth year, when he started to suffer from vertigo. 
He was treated for this complaint at Orebro Hospital, where he was found to suffer 
irom low blood pressure in the morning; systolic about 80 to 90, rising to 120 to 130 
mm. in the afternoon. He subsequently consulted several doctors and was given 
various medicines without effect. His giddiness has been most pronounced in the 
mornings and after meals, and he has fainted several times. He feels weak and 
breathless when climbing stairs. In the evenings, however, he feels quite normal. 
When he stands erect he begins to feel uncomfortable, but after sitting down for a 
short time he recovers. If he stands on one leg and rests the other foot on a chair 
he can remain erect much longer than when he stands on both legs. He says that he 
never sweats. He consulted one of the authors (Nylin) in 1944, and a tonographic 
examination of the patient lying down and standing up showed him to be suffering 
irom orthostatic hypotension. In 1945, he also began to suffer from tremors, mainly 
in the left arm and leg. They are most pronounced when he is resting, and he has to 
exert himself in order to relax. 


*From the Second Medical Department, Sabbatsberg’s Hospital. 
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General condition. (This has been unchanged, except for the condition of his 
nervous system, throughout the period in which he has been treated at the hospital 
and so the following data are taken from examinations made on various occasions. ) 
Fairly asthenic, thin. Height 171 cm., weight about 55 kg. Pale and dry skin 
Mouth and pharynx: tongue not smooth, tonsils normal. Palpation of thyroid and 
lymph glands revealed no abnormality. Abdominal wall soft, but not tender. No 
resistance to palpation. 

Circulatory system: No cyanosis or dyspnea in resting state. Radial arteries 
rigid. Heart: sounds normal. Pulse full and regular. Blood pressure: See figure 1. 
Venous pressure: (5/30/45) 6-7 mm. Circulation time (5/30/45) with MgSO, 
25-60-90 seconds (slightly prolonged). 

Nervous system: (11/8/44). Pupils of equal size, round and reacting normally 
Patellar reflex brisk and bilateral. Achilles reflex positive and bilateral. Babinski 
negative. No other comment. (6/7/45). Cranial nerves: I. Very reduced sense oi 
smell. No other noticeable abnormalities in the cranial nerves. Motor system 
Slight large-wave tremor on exertion, particularly in left arm and leg. Refleves 
Pupillary normal. Arm reflexes similar on both sides. Abdominal reflex absent (7?) 
Cremaster normal and bilateral. Patellar and achilles perhaps slightly exaggerated 
Downward Babinski on both sides. Sensory system: Rough tests revealed no ab 
normality. [10/26/45 (Prof. N. Antoni—extract).] 

Psychological condition: Correct memory and normal orientation. Attention and 
concentration reduced. Test 100-3 slowly and with many mistakes. Repeats six 
figures. Mental arithmetic: Cannot manage more than multiplication table. Emo 
tional state: affective reactions adequate. Expression: Fairly pronounced mask face 
Speech and writing normal. Cranial nerves: 1. Smell—tested with petrol, eau de 
cologne, peppermint oil and camphor oil, the patient could identify only the first. He 
detected some smell from the other liquids but could not identify it. 2. Field of vision 


roughly tested appeared normal. Retina: Fine arteries of varying calibre; the veins 
are nicked at points, where they are crossed by arteries. Nerve heads normal. 3, 4 
and 6. Position and movement of eyes normal. 5. No comment. 7. Right corner oi 
mouth lower than left. In whistling, the orifice is drawn to the left. Right corner oi 
mouth less mobile than left. No tremor. 8. No comment. 9, 10, 11 and 12. No 


comment. 

General motility: Slight but unmistakable rigidity in the left arm. “Cog-wheel” 
phenomenon in left wrist and elbow joints. Strength: No definite reduction. Arms 
raised above the head: Left arm possibly slightly slower than right. Barre: faintly 
positive on left side. No fibrillar jerking. Posture normal. Hyperkinesia: Large 
wave fairly rapid tremor in left arm and leg of typical Parkinson nature. No patho- 
logical synergic movements. Gait: No synergic movement of left arm, otherwise nor- 
mal. Romberg negative. Diadochokinesia: left arm somewhat more resistant than 
right. 

General sensitivity: No comment. 

Reflexes: Pupils round, average diameter of equal size. Normal reaction to light 
Near sight normal. Corneal and pharyngeal reflexes normal. Muscle reflexes: 
bilateral. No pathological reflexes. Abdominal reflexes absent. Cremaster reflex: 
bilateral. Babinski negative bilateral. Horner’s syndrome absent. No thermo 
asymmetry. Bladder and rectum normal. 

Conclusion: Parkinson’s disease, unilateral. 

Laboratory tests: Hb. 63 to 72 per cent. Red blood cells 3.3 to 3.6 millions. 
Leukocytes normal. Sedimentation rate 5-11 mm./hr. Non-protein N 42 to 48 mg 
per cent. Serum iron (10/26/45) 0.111 mg. per cent. 

Urine: No albumin. Sediment: nothing pathological. Rate of excretion: Av 
erage for 10 days 990 c.c.—470 by day and 520 by night. 








l 
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The influence of various changes of posture on blood pressure in a typical case of 
postural asympathicotonic hypotension recorded for 85 minutes. 
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Renal function: 


Head raised 25 Head lowered-25 
138 c.c./min. l >.c./min. 
] 


Creatinine clearance : 
7 C 
120 c.c./min. c.c./min. 


? 
? 


Water test with one liter of water (figure 2): 


Feet lowered Head lowered 


Excretion during first 4 hrs. .. 660 c.c. 1035 c.c. 
Maximum dilution Spec. gravity 1.015 Spec. gravity 1.006 


Blood sugar during a 24 hr. period varied between 91 and 108 mg. per cent 
Wassermann, Kahn and Meinicke (I1) tests in blood all negative. 

X-ray examination: Skull and sella turcica (5/30/45 and 10/9/45) : General views 
of the skull show no sign of damage to the cranium or other abnormalities. Sella 
turcica normal size and shape, nothing pathological can be observed. Behind the 
dorsum sellae, a stripe-like dense shadow can be seen where calcification has occurred 
at the attachment of the tentorium cerebelli. Stomach and colon: normal. 

Basal metabolic rate: The BMR rises when the head of the bed is lowered to 25 
below the horizontal. At the same time, the blood pressure rises to 175/100 mm. He 


(figure 2). 
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Fic. 2, Observations upon the effects of changes in the patient’s position. 


Special studies on the circulation: Figure 1 shows that even very small changes 
in posture profoundly affect the blood pressure. The systolic blood pressure varies 
between the following extremes without being accompanied by any change in pulse 
rate: Horizontal position 90 mm. Hg; sitting 64 mm.; standing 30 mm. (syncope) ; 
horizontal with legs raised 160 mm.; same with head below horizontal level 200 mm 
Hg. Administration of 0.02 mg. adrenalin raised the systolic blood pressure to 240 
mm. Hg and the pulse rate to 146 per min. 

The electrocardiogram is shown in figure 3. It is to be noted that there is no 
change in heart rate, in T-waves or in other respects in either standing or recumbent 
position, nor after hypoxemia tests. 

Roentgen-ray of the heart (figure 4) shows that the heart decreases considerably 
in volume in the standing position, but not more so than occurs in normal individuals 
(Nylin**). (Method devised by Liljestrand, Lysholm, Nylin and Zachrisson.*® ) 

The oscillogram made on November 9, 1944 (figure 5 A), indicates that when the 
patient is lying down, the blood pressure in the upper limbs is 160/105. On standing 
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both the systolic and diastolic pressures fall, and the only way to maintain the patient 
in this position without his fainting is by letting him place one foot on a chair. Th« 
blood pressure falls to 70/60, but rises again to its original level when the patient li 
down. There is no acceleration of the pulse in the erect posture. 

An oscillogram was made about a year later, October 11, 1945 (figure 5 B). 
patient is lying in bed, and the whole bed is tipped as shown. The blood pressure 


Fic. 4. The decrease in the size of the heart upon change from the horizontal position (uppé 
films) to the standing position (lower films). 


the upper and lower limbs falls as the patient is brought into an increasingly uprig 
position. Taking into account the rye pressure in the lower limbs when tl 
patient is vertical, it is seen that the fall in pressure is about the same in arms 


legs. The reser Ta pressure in the lower limbs is therefore about the same in 


positions. 
Pharmacological tests: 
1. Adrenalin causes a pronounced increase both in blood pressure and acceler: 


of the pulse (figure 1). 
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Fic. 5. Oscillography in different postures. a (above), November 9, 1944. b (below), 
October 11, 1945. Every vertical curve represents an oscillogram where the systolic pressure 
lies at the level above which we have no more oscillations. The diastolic pressure is marked 
by alterations in the form of the single pulsation of the oscillogram. Ejrup.'® 
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2. Atropine does not affect the blood pressure. 


3. Lobeline hydrochloride, injected intravenously with the patient recumbent: 
Injection of 3 mg. is followed 15 seconds later by a slight increase in depth of res 
piration. Injection of a further 3 mg. does not affect the respiration. Injection of a 
further 6 mg. causes three slightly deeper breaths. 

4. Ephedrine. The patient took 1.25 to 2.5 cg. ephedrine every morning with 
such benefit that he was capable of light work. 

The Circulatory Corpuscular Volume Determined with the Aid of Tagged Ery- 
throcytes: Nylin **: *': #* #8 has shown in several investigations that labelled corpuscles 
injected intravenously into normal persons mix very quickly with those of the recipient, 
and that subsequently the specific activity of blood samples remains constant up to one 
hour after the injection. For this reason, it is possible to study any changes that may 
occur in the circulatory corpuscular volume within that time. This has been done on 
this case of postural hypotension on two different occasions. The first occasion was 
on November 17, 1944. Labelled corpuscles taken from the patient himself were in 
jected intravenously while he remained in the standing position. Blood samples were 
then taken from the other arm at various intervals, and their activity determined with 
the Geiger counter. The patient's blood pressure in: the erect posture was 75/50 
Eight minutes after the injection he was allowed to lie down, and the blood pressure 
then rose to 210/110. Fresh blood samples were taken up to the eleventh minute afte: 
injection. ‘The results are recorded in figure 6, which show that the specific activity 
falls during the first nine minutes. If, as-is the usual practice, the circulatory cor- 
puscular volume is calculated on the basis of the sample taken in the fourth to nith 
minute the result is found to be 2065 gm., whereas if it is based on the ninth to tenth 
minute the result is 2380 gm. It might then be inferred that pooling of the blood in 
some reservoir occurs when the patient is in the erect posture, and that a corresponding 
dilution takes place in the horizontal position. ‘This is probably incorrect, the true 
explanation being that the patient’s low blood pressure in the erect posture results in a 
very slow circulation in certain parts of the body which delays the establishment of a 
state of equilibrium. In cases of postural hypotension, such equilibrium is not estab 
lished before the end of the tenth minute. 

The above explanation is also supported by a subsequent experiment (figure 6) 
which was carried out on June 14, 1945. On this occasion, the blood samples were 
taken much later, i.e. from the beginning of the tenth to the end of the thirty-fifth 
minutes. Figure 6 shows that the corpuscles were not evenly distributed until the 
twelfth minute when the head was raised to 28° above the horizontal and the blood 
pressure was only 60/45 mm. Hg. When the head of the bed was lowered to 25 
below the horizontal, the blood pressure rose to 175/100 mm. Hg, and the specific 
activity remained constant from the twenty-second to the twenty-seventh minutes. In 
both positions, therefore, the calculated circulatory corpuscular volume was the sanx 
(figure 6). However, intravenous injection of adrenalin in the thirty-fifth minut 
caused a further rise in blood pressure to 215/115 (figure 6) and reduced the specifi 
activity to an amount corresponding to a circulatory corpuscular volume of 1700 gm 
(i.e. an increase of 130 gm.). This adrenalin action was unexpected, and has not beet 
found to occur in normal cases. 


The conclusion to be drawn from these studies on changes in the cir 
culatory corpuscular volume in a typical case of postural hypotension, when 
the position of the body is changed, is that the very sharp fall in blood pres 
sure is accompanied by a slowing of the circulation in various parts of the 
hody and a consequent delay in the mixing of the corpuscles. Thus the cal 
culated circulatory corpuscular volume will be too low if the blood samples 
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are taken too early. In cases of postural hypotension, the circulatory cor- 
puscular volume is not reduced. Nylin has suggested that false conclusions 
have been drawn regarding the circulatory corpuscular volume in cases of 
shock and allied conditions because the blood samples have been taken too 
early. The essential problem in these conditions is the velocity of the cir- 
culation ; since it is much lower than in normal subjects, the process of dilu- 
tion takes much longer and equilibrium is reached much later. 


Postural hypotension 
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1G. 6. Circulatory corpuscular volume determined with aid of tagged erythrocytes. 
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OcCURRENCE 


In the literature which is available to us, we have selected 33 cases in 
which postural hypotension appears to have been the principal complaint. 
We have eliminated a number of cases of tabes dorsalis, two cases of en 
docrine disorder, one case of syringomyelia, one case of hematomyelia and a 
number of cases of sympathectomy in which asympathicotonic orthostatism 
was one of the symptoms of the principal disease. In the 24 genuine cases, 
the ages varied between 34 and 72 years, 52 being the average. Eighteen 
were men and six women. 


SUBJECTIVE SYMPTOMS 
A 

The most pronounced subjective symptoms are vertigo and exhaustion 
on standing, particularly in the mornings after meals and in the heat. Fre- 
quently the symptoms appear while walking and make manual labor impos- 
sible. They can lead to syncope, in which case the patient suffers so little 
discomfort that he sometimes does not know that he has fainted. This was 
the case with our patient, who fainted during one of the examinations; he 
displayed the above symptoms to a pronounced degree in other respects as 
well. Other usual symptoms are inability to sweat, impotence and reduced 
libido. 


OBJECTIVE SYMPTOMS 


When the patient is examined lying down, he appears to possess a per- 
fectly normal circulation, and he often looks young for his age. The prin- 
cipal symptom is concerned with blood pressure. Even when the changes in 
position are small, raising the trunk causes a fall of systolic and diastolic 
blood pressures while lowering the trunk increases both. When the patient 
is lying down, lowering the head of the bed causes a rise (instead of the nor 
mal fall) in the systolic and diastolic pressures. The systolic pressure varies 
more than the diastolic and so the pulse pressure tends to follow the former 

The pulse is, in typical cases, amazingly constant, and this was true in our 
patient despite the violent changes of blood pressure. Electrocardiograms 
made in the resting state, immediately after light work, and in the erect 
posture respectively showed the frequencies in these three conditions to be 75, 
79 and 75. Out of 22 cases of genuine hypotension reported in the literature, 
11 had unvarying pulse, six abnormally small pulse variations and five larger 
the pulse only underwent small 


variations. In cases of tabes dorsalis,°*° 
variations, but they were considerable in cases occurring after sympathec 


tomy. 

Heart volume. The volume of the heart of our patient was found by 
roentgen-ray examination to be 900 c.c. (550 c.c./sq.m. body surface) lying 
down, and 640 c.c. (390 c.c./sq.m. body surface) standing. 

The electrocardiogram did not display the abnormal P- and T- and 
diastolic waves which are seen when cases of sympathicotomc orthostatism 
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are examined in the erect posture. As a rule no abnormalities of note are 
seen on the electrocardiogram, and in our case it was negative even after a 
hypoxemia test and after work. 

Renal function. Diuresis decreases in the erect posture even in persons 
with normal circulation.’ It is natural that this should be more pronounced 
in orthostatic cases. Persons suffering from postural hypotension often 
excrete very little urine during the day, when they are up and about, but in- 
stead are afflicted with nocturia.” °° Similarly, water tests yield widely dif- 
ferent results depending on whether the patient is lying down or is on his 
feet. In the former case, the excretion is large and the dilution normal, in 
the latter case the excretion is reduced and the specific gravity higher.'* ** “* 
We obtained corresponding results with our patient by merely lowering the 
foot of the bed or raising the head. The explanation is that the blood pres- 
sure 1s lower in the erect posture and as Corcoran et al.’ found in one case, 
the renal circulation is reduced. Angiotonin relieved the hypotension and 
increased the circulation through the kidneys. After the patient had been 
kept in a head-up bed, sitting up caused only a temporary fall in blood pres- 
sure and the circulation through the kidneys was increased. Angiotonin 
at this stage reduced the renal circulation, which is the normal reaction. The 
slight increase in non-protein N which has been observed in a number of 
these cases, is probably connected with this defective circulation. 

Blood. A more difficult problem is the moderate secondary anemia 
from which many of these patients suffer. In our case it was unusually 
resistant to therapy. 

DIAGNOSIS 


After asympathicotonic orthostatism, with reduced systolic and diastolic 
blood pressures and, usually an unvarying pulse has been diagnosed, it re- 
mains to be decided whether it is one of the symptoms of endocrine disorder, 
nervous disease, ete., or whether it is itself the principal symptom of the 
postural hypotension described by Bradbury and Egglestone. 


ETIOLOGY 


Asympathicotonic orthostatism is a symptom-complex, and consequently 
the etiology may vary. Various writers are, however, in agreement on one 
point—that the vegetative nervous system is injured. The pathological 
process may be luetic, as in the case of tabes dorsalis, or cystic, as in the case 
of syringomyelia. In the disease described by Egglestone and Bradbury, the 
orthostatic disorder is the principal complaint and its cause is not clear. As 
lar as we know, only two cases of this type have been examined histologically 
post mortem, and in one of them the brain was not sectioned. The other 
case ** displayed multiple encephalomalacia of the cerebrum and cerebellum, as 
well as endocarditis. In view of the patients’ comparatively advanced age 
and the chronic nature of the disease, it is probable that the degenerative 
changes were in some cases arteriosclerotic in origin. 
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LOCATION 


Impulses which release vasomotor reflexes for the regulation of the blood 
pressure can arise in the pressure-sensitive zones in the carotid sinus and 
aortic arch. The afferent impulses are conveyed in the glossopharyngeal 
nerve and the vagus (depressor nerve) respectively. In the ape, a sub 
cortical center has been successfully demonstrated in the region of the hypo 
thalamus, and a higher center in the frontal cortex which can stimulate the 
cervical sympathetic system and induce a rise in blood pressure and secretion 
of sweat.” ** It is believed that these centers also exist in man, as well as a 
vasomotor center in the medulla oblongata. The sympathetic and para- 
sympathetic vasomotor impulses are closely coordinated, and a reduction of 
tone in one system is accompanied by a rise in the other. The parasym 
pathetic efferent impulses travel in the vagus; the sympathetic impulses travel 
via the sympathetic chain to all the ramifications of this system. It is theo- 
retically conceivable for a disturbance of vasomotor function to be located in 
part of the system, and we will now discuss the probability of its location in 
different parts. 

The carotid sinuses and aortic arch constitute three separate areas so that 
only an extensive injury will abolish the reflexes by damage to the pressure 
sensitive zones. A fall in systolic blood pressure in the erect posture, un- 
changed diastolic blood pressure and acceleration of the pulse occurred in two 
epileptics ° after bilateral denervation of the carotid sinuses and cervico-dorsal 
sympathectomy. This suggests hyposympathicotonic orthostatism, but the 
author has called it “pronounced postural hypotension.” (Cervicodorsal 
sympathectomy did not by itself have these effects. ) 

It is possible to test the carotid body by stimulating it chemically with 
various pharmacological preparations,”® and to test the carotid sinus me- 
chanically by pressure from the surface. Ellis and Haynes ** administered 
sodium cyanide to a case of syringomyelia and to a diabetic with cryptogenic 
hypotension and obtained normal reactions in both cases. We could not 
detect any definite reaction in our own patient to repeated injections of 
lobeline hydrochloride. It is not permissible, however, to draw any con 
clusions regarding the carotid organs from this fact because it might be some 
other part of the reflex pathway that is injured. It thus seems unlikely, at 
least in pronounced asympathicotonic orthostatism, that the cause of the dis 
ease is located in the pressure-sensitive organs. 

The afferent pathways run in two different nerves and their interruption 
would therefore imply a rather unlikely multiple lesion. 

Disturbances within the nervous system of such intensity and of such 
diffuse effect are often located in the cranial centers—in this case the vaso- 
motor centers in the hypothalamus or medulla oblongata. If anhydrosis is 
also present, the most probable site of injury is the hypothalamus where the 
sweat center is also situated. This simultaneous disturbance of the vaso 


motor and sweat mechanisms, which are physiologically distinct and react 
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to different stimuli but are anatomically related, also suggests that the dis- 
turbance is organic rather than functional. The comparatively frequent oc- 
currence of asympathicotonic orthostatism in tabes dorsalis can be explained 
by the location of the syphilitic degeneration, which occurs in the base of the 
brain in the region of the hypothalamus when Argyll-Robertson pupil is 
Parkinson’s disease, which is the diagnosis in our case, is a dis- 


present.*® 
ease located in the basal ganglia of the central nervous system, and it is un- 
likely that all the nervous symptoms have the same origin. There are prob- 
ably at least two areas of origin and this is borne out by the fact that the 
symptoms first appeared at different times. 

Location in the efferent pathways could produce the typical symptoms 
only if the lesions were very extensive. 

To sum up, it is safe to say that in typical cases the pathological process 
is most probably situated in the region of the hypothalamus. In the only 
recorded case in which the central nervous system was sectioned, the patho- 
logical changes were multiple. 


PATHOGENESIS 


While there is general agreement that the essential features of the disease 
are mediated through the vegetative nervous system, there is much disagree- 
ment regarding its pathogenesis. Theoretically, the disturbance may follow 
an abnormal pooling of blood in the peripheral veins (i.e. group A in the 
table of regulatory mechanisms) or defective compensation by the sym- 
pathetic system (group B) or of course a combination of the two. There 
are two principal schools of thought: 

MacLean, Allen and Magath consider that the disease is due to diminished 
venous return owing to increased pooling of the blood. They support the 
claim that diminished venous return is the cause by invoking, inter alia, the 
results obtained with Flack’s test.’* In this test, the subject increases his 
intrathoracic pressure by blowing up a column of mercury, the time for which 
certain pressures can be maintained being measured. These patients are 
found to give up sooner than normal persons, when standing erect. These 
authors also point out that these cases display normal vascular reactions 
to changes of temperature. This temperature reaction is, however, the work 
of short pathways which do not reach the cranial centers and so it does not 
appear to eliminate the possibility of damage to the long reflex pathways. 

Stead and Ebert belong to the other school. They have compared the ~* 
volume of blood in the lower limbs of two patients lying and standing (at 
syncope) with that of healthy persons in corresponding positions and found 
them to be the same. They have also shown that in one of their patients, 
lying down, the reactive hyperemia after occlusion with an inflated cuff was 
sufficient to cause a severe fall in blood pressure, whereas in healthy persons 
the pressure falls only slightly. On the basis of these experiments, they 
formulate their view as follows: “Therefore, the primary cause of postural 
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hypotension is not the pooling of an abnormal amount of blood but pre- 
sumably an abnormal response to the pooling of a normal quantity of blood.” 
They consider the “abnormal response” to be defective vasoconstriction. 

These two views may appear incompatible, but on close examination they 
are seen to be connected and even to constitute two sides of the same mechan- 
ism. MacLean et al. are doubtless right in stating that there is a diminished 
venous return, but they go astray when they attribute it to increased ortho- 
static pooling of the blood. This does not, at any rate, occur in every case, 
as Stead and Ebert have demonstrated and stressed. On the other hand, 
the defective vasoconstriction which the latter consider to be the essential 
factor probably gives rise, secondarily, to a diminished venous return. Con 
striction of the vessels is after all the basis of the normal, compensatory 
mobilization of blood from other regions which helps to maintain the return 
of blood in the erect posture. Moreover, owing to the absence of vasocon- 
striction, the arterial bed does not adapt itself to the diminished cardiac out- 
put. It is considered to be a sign of defective vasoconstriction if pallor does 
not manifest itself in syncope, and if the diastolic (in addition to the systolic ) 
blood pressure falls (Stead and Ebert). 

Another important factor is the absence of any acceleration of the pulse, 
which normally increases the cardiac output. Both vasoconstriction and ac- 
celeration of the pulse are, however, initiated by the same mechanism—a 
vasomotor, sympathetic reflex. It is possible that in some cases there may 
also be abnormal pooling of the blood due to defective vasoconstriction in the 
venous system. This, however, is not necessary for the appearance of the 
symptoms. 

To sum up, one can say that in asympathicotonic orthostatism retlex 
regulation of the blood pressure and pulse rate is absent, probably owing to a 
lesion in the cranial centers. 

COURSE 

Recovery is reported in one or two cases. The majority of patients have 
not been observed for more than a few years, and during this time the only 
spontaneous variations in their condition are those that have accompanied 


changes in season and temperature. 


PROGNOSIS 
The prognosis must depend upon the disease ultimately responsible fot 
the condition. The orthostatic complaint involves certain dangers owing to 
the patient's tendency to syncope, but since this occurs regularly and is pre 
ceded by a prodrome, the patient learns to avoid situations which give rise 
to it. 
THERAPY 


Causal therapy is conceivable in a few cases, such as tabes dorsalis. The 


chances of cure are, however, slight. 
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Symptomatic therapy may be based on two different principles: (a) One 
method is to reduce the orthostatic movement of the blood, making the organ- 
ism less dependent upon the regulatory mechanism. The “water bath” ex- 
periments conducted by Stead and Ebert ** show very well the effect of this 
treatment. Leg bandages and abdominal belts have also been tried, with 
varying success. 

It is of course, difficult to make such therapy effective because it really 
needs to be applied both to the lower extremities and to the splanchnic area. 

(b) The defective vasomotor reflex mechanism, which is incapable of 
fluctuating sympathetic activity, cannot be replaced by any pharmacological 
preparation. Sympathicomimetic substances will, however, raise the general 
level of the blood pressure and pulse rate and thus prevent the blood pressure 
and cardiac output from falling in the erect posture to the syncope level. As 
the reflex cannot be replaced, some fall of blood pressure is inevitable. 

Ephedrine hydrochloride is the substance most commonly employed." * 
10) Ty 28s 16) 205 2%, 8% 81 Out of 15 recorded cases, the effect was said to be good 
in 12, but in two of these there were pronounced secondary effects—tremor 
and insomnia. In one case, the patient grew accustomed to the substance 
and its effect deteriorated, while in two cases it was of no use. In our case, 
results were obtained with a small morning dose. Paredrine and angio- 
tonin have also been tried, as well as benzedrine, alone or in conjunction with 
ephedrine and paredrine as recommended.** Ergotamine also raises the 
blood pressure but gives rise to anginous pains. The administration of 
medicine should be spread over the whole 24 hours, but should be most fre- 
quent in the morning and should begin with one dose before rising. It is 
worthy of note that the rise in blood pressure does not always give the 
patient corresponding subjective relief. 

(c) Treatment with the head-up bed is, fundamentally of a different 
kind.** *% 8 °° “The patient sleeps in a bed of which the head end has been 
raised about 20° above the horizontal. This method makes use of the organ- 
ism’s power of adjustment either by stimulating the reflex mechanism or by 
transferring tissue fluid from one region to another. The fact that the effect 
is heightened by administration of plenty of liquid and salt suggests the latter 
alternative. MacLean et al.* claim to have demonstrated an increase in the 
circulatory blood volume and in the tissue fluid during this treatment. They 
report good results in the majority of cases, and immediate relapse on re- 
turning to a flat bed. 


DISCUSSION 


Pulse. The virtual constancy of the patient’s pulse throughout a par- 
ticular series of experiments but under different experimental conditions is 
striking. The frequency remained unchanged when the blood pressure 


varied between 180/125 and 75/60 as the patient’s position was changed. 


Similarly, the pulse rate was not affected by hypoxemia tests, and an electro- 
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cardiogram showed that it was the same immediately after as it had been 
just before light work. It seems natural to suppose that the patient’s poor 
capacity for manual work is connected with this unvarying pulse. 

Blood pressure. In asympathicotonic orthostatism, there exists not only 
postural hypotension but also a certain degree of postural hypertension. The 
latter is of less practical importance, but it is of theoretical interest. In nor 
mal subjects, lowering the head of the bed causes an immediate initial rise in 
blood pressure which stimulates the vagus via the pressure-sensitive organs 
and so leads to a fall in pulse rate, dilatation of the vessels and consequent fall 
in pressure. This reaction is absent in asympathicotonic orthostatism. One 
can say that owing to the disease in the vegetative nervous system, the blood 
pressure is not regulated in accordance with the position of the body, 1.e. that 
the disorder is a vegetative postural tension disorder. 

The circulation through, for instance, the hand **** 
duced by a given fall in blood pressure than in normal individuals. This 
explains why these patients remain conscious at blood pressures which in 


8 


appears to be less re 


normal persons would lead to syncope. 


PHARMACOLOGICAL PREPARATIONS 


Adrenalin. ‘The action of adrenalin on our patient, and in all the pub 
lished cases, was normal, i.e. it caused a considerable acceleration of the puls« 
and rise in blood pressure. 

Atropine, which normally accelerates the pulse and raises the blood pres 
sure by inhibiting the action of the vagus, exerts no action in typical cases 


like ours. This, as Bradbury and Egglestone have already pointed out, ts 
remarkable in view of the fact that the main feature of postural hypotension 
is the diminished reactivity of the sympathetic nervous system. As these 


writers have suggested, it is possible that the sympathetic system is in such a 
low state of tone that its action is not felt even when vagal tone is reduced 
One might also, however, seek the explanation in close coordination that 
exists between the sympathetic and parasympathetic systems, and suggest that 
there may also be a disturbance of the parasympathetic vasomotor reflex 
mechanism. This hypothesis is supported by the following observations: 
When the asympathicotonic orthostatic patient is raised, his organism 
does not react to the sympathetic stimulus provided by the fall in blood pres 
sure, but neither does it react to the vagal stimulus provided by the rise in 
pressure which occurs when the head is lowered. Both circumstances are 
equally pathological, but only the former gives rise to symptoms. In sym 
pathicotonic orthostatism, in which the vegetative nervous system reacts 
adequately, no abnormality should be observed on lowering the head. 
Pilocarpine has been tried by a number of authors.” ”°* Although the 
majority of these patients had declared themselves incapable, or scarcel) 
capable of spontaneous sweating, pilocarpine has caused at least a partial 


secretion. 
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In cases where two factors of such fundamental importance to the cir- 
culation as blood pressure and pulse rate no longer react reflexly to different 
situations, the determination of the circulatory blood volume should provide 
important information. Unfortunately, very little is to be found on this 
subject in literatures. MacLean, Allen and Magath have attempted to deter- 
mine the circulatory blood volume by means of the plasma method (congo 
red method). They found the volume to be reduced in the case in question, 
and observed that it increased as the patient’s condition improved. 

Our studies on the circulatory blood volume with the ‘aid of labelled cor- 
puscles indicate that in cases of postural hypotension the circulation in the 
erect posture (particularly in the lower part of the body) is much slower than 
in normal subjects. This suggests that the venous return from that part of 
the body must be reduced. The fall in the velocity of the circulation is prob- 
ably a secondary effect of the severe damage to the reflex mechanism which 
regulates pulse rate and blood pressure. 

Electrocardiogram. The changes seen in the electrocardiogram in cases 
of sympathicotonic orthostatism present an unsolved and interesting problem. 
In asympathicotonic orthostatism, no changes are observed despite the ex- 
ceptionally low blood pressure and this also invites speculation. It perhaps 
supports the theory put forward by Ewert and Nordenfelt that the changes 
are normally due to an increase in sympathetic tone; when the sympathetic 
tone is very low, as it is in these cases, the electrocardiogram remains un- 
changed. But these observations can also be brought into line with the 
anoxemia theory (Akesson). In postural hypotension, as in the Bezold 
reflex,” there is low blood pressure and a low pulse rate. But the Bezold 
effect is regarded by Jarish as a protective mechanism which can come into 
operation in the event of, for instance, infarct in the heart,’* improving the 
coronary and relieving the main circulation. It, therefore, appears con- 
ceivable that there is an adequate blood supply to the myocardium in asym- 
pathicotonic orthostatic cases even when syncope occurs, so that the latter 
need not modify the electrocardiogram even if anoxemia does so. 

It is abundantly clear from the above that the reported case is a typical 
instance of asympathicotonic orthostatism as defined in this paper, i.e. a con- 
dition in which the organism is unable to regulate its pulse rate and blood 
pressure in different positions. 

The probable cause of the condition is a pathological process (or proc- 
esses) in the medullary reflex center for control of the blood pressure. The 
general clinical picture corresponds to a unilateral Parkinson disease which 
has probably been caused by similar lesions higher up in the brain stem. The 
presence of anhydrosis suggests that the lesions are located in the region of 
the hypothalamus. 

SUMMARY 


1. The literature relating to postural hypotension has been carefully re- 


viewed. 
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2. A typical case of postural asympathicotonic hypotension has been ex- 
amined from various angles. 

3. The circulatory disorders occurring in these diseases have been the 
object of particularly comprehensive investigations. 

4. The case in question was very sensitive to very small changes in posi- 
tion. Inthe recumbent position, the systolic blood pressure was 90 mm. Hg; 
sitting 64 mm. ; standing 30 mm. (syncope). 

5. The circulation is abnormally slow when the patient is in the erect 
posture. The even distribution of injected corpuscles therefore takes much 
longer than in normal cases. Blood samples taken too early from the veins 
give false results, i.e. the calculated circulatory blood volume is too small. 

6. There was no change in the rate of the heart or in the electrocardio- 
gram in different positions. 

7. Neurological examination revealed a unilateral Parkinson’s disease. 

8. The fundamental factor in the disease appears to be the absence of 
reflex regulations of the blood pressure and pulse rate. 

9. The pathological processes are probably located in the medulla oblon 
gata and in the region of the hypothalamus. 

10. We propose that typical cases of postural hypotension should be called 
asympathicotonic hypotension. 
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PAIN MECHANISMS AND THE FRONTAL LOBES: 
A STUDY OF PREFRONTAL LOBOTOMY FOR 
INTRACTABLE PAIN * 


By WALTER FREEMAN, M.D., Ph.D., F.A.C.P., and JAMes W. Watts, 
M.D., F.A.C.S., Washington, D. C. 


PHILOSOPHERS may argue as to whether pain is a sensation or an emotion. 
As a sensation it has a threshold, a quality and a localization. Pathways for 
the transmission of pain run together with the pathways for temperature 
sensation within the central nervous system. Interruption of these pathways 
abolishes at least some aspects of pain, while other aspects may be even 
exaggerated. 

On the other hand, pain is an emotion, vaguely to acutely uncomfortable, 
like fear, disgust and sadness or longing. It has a pervasive, insinuating, 
all-encompassing manner of concentrating the attention on the affected part 
and of arresting other mental activities. It produces alterations in the vis- 
ceral mechanisms akin to those observed in fear, shock and rage. It is ac- 
companied by an uncomfortable preoccupation with the future consequences 
of the pain. It seems likely that pain can be produced by emotional states 
pure and simple, and common experience has given rise to such terms as “a 
headache,” ‘“‘a pain in the neck,” “it gripes me,” “I got a misery,” “heart- 
ache,’ “condolence,” “sympathy.” 

The physician is called upon not infrequently to decide whether the pain 
complained of is explainable on the grounds of structural disorders that can 
be corrected by surgery, or on the grounds of functional disorders in which 


“ce 


surgery can be positively detrimental. Some painful conditions are obviously 
in the surgical field such as fractures and wounds, strangulated hernia and 
acute appendicitis. Others are just as clearly in the medical field such as 
the headache after an alcoholic bout or the cramps of the menstrual period. 
There are many painful conditions of psychosomatic aspect that call for 
management of the patient in his relation to his environment. Discontent 
may reveal itself in any system or any organ with painful sensations that may 
be actually disabling. It is hardly necessary to belabor these facts, which 
are within the ken of every physician. 

Some 10 years ago we had under observation a middle aged woman who 
obviously was suffering from an involutional depression with considerable 
agitation and a superimposed barbiturate intoxication. She tossed about 
in bed complaining bitterly of pain about the anus. Local examination re- 
vealed a number of hemorrhoidal tabs without any sign of recent inflamma- 
tion. The lamentation was almost constant: “Oh, Doctor, please do some- 
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thing for my hemorrhoids; I can’t stand the pain, please give me some ice 
to put onthem. This misery is terrible. I can't sleep, I can’t eat, my bowels 
can’t move, I feel so awful.” Her attention could be distracted for a few 
moments by inquiring about her heart or her stomach or her knees, or her 
head, all of which, to judge from her statements, were continuously painful, 
but these received scant consideration when the rectal distress was mentioned. 

The history indicated that she had been left a widow with two small 
children and had supported herself as a bookkeeper, looking after the house 
as well. She was described as a worrier, of nervous temperament, and in 
clined to cross her bridges before she came to them. The psychosis was 
preceded by a rather prolonged period of exhaustion during which the patient 
forced herself, got little rest, and finally collapsed, in what was described as 
a heart attack. The patient was sallow and flabby with cyanosis of the ex- 
tremities, the blood pressure was 170 mm. Hg systolic and 90 mm. diastolic, 
there was a slight anemia and a non-functioning gall-bladder. One kidney 
had been removed some years previously. The patient was so obviously ill 
that renewed studies of the gastrointentinal tract were undertaken, but with 
negative results. 

Prefrontal lobotomy was performed October 6, 1936 with spectacular 
results. The next day she extended her hand in smiling greeting, said she 
felt fine, was rather bewildered and did not know her head had been operated 
on. She vomited several times on succeeding days but was not in the least 
perturbed. She never mentioned her hemorrhoids. Convalescence was 
rapid and before the end of the month she was resuming her household duties. 
She returned to her work in December and kept it up for eight years before 
retirement. Then during the acute manpower shortage she returned to work 
for another year, finally retiring on her 70th birthday. She continues to live 
comfortably at home. She has practically no recollection of the six months’ 
illness previous to operation. When questioned about hemorrhoids she 
denies that she has any. She has fattened up; the blood pressure has risen 
over a period of years to 210/110 but she has experienced no distress. Even 
though she is a poor sleeper she does not complain. 

We were dealing in this case with a patient whose complaints were out oi 
proportion to the anatomic deviations found. There can be no doubt that 
she was suffering, but the suffering could not be relieved by attention to the 
local conditions. The pain was the expression at the somatic level of a pro- 
found melancholia, and the prefrontal lobotomy was undertaken for the reliet 
of the mental condition. When that was cleared up the somatic expression 
of the melancholia disappeared and was.forgotten. It is easy in this case to 
pass it off as of no particular significance. That the pain disappeared was 
to be expected. But a deeper significance lies in the fact that it was pain in 
the beginning. It may be asked how melancholia can produce unbearable 
pain of such severity that the whole organism suffers, and without an) 
discernible cause. In the present state of our knowledge we have to be con 
tent to call it psychalgia and let it go at that. We don’t know. 
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A slightly different problem was presented two years ago by a middle 
aged woman who had had a pain in her back ever since she could remember, 
bad for 28 years, and especially bad for three years, keeping her in bed much 
of the time. In addition there were many other somatic complaints: “I 
guess it is what they call arthritis and neuritis. It wasn’t bad until after the 
children came and that just ruined me.” She went into prolonged and 
wandering detail about the doctors she had visited and their prescriptions. 
She admitted she was nervous and depressed, that she worried a lot and slept 
with one eye open and had crying spells. Her bones ached and her heart 
pounded, her face flushed and her voice gave out; she couldn’t get her breath 
and she had a tightness in the throat. She was light-headed and had a roar- 
ing in her ears. 

This patient weighed only 79 Ibs., was thin to the point of emaciation, 
with a scaphoid abdomen through the walls of which most of the organs were 
palpable. The movements of the intestines were easily visible under this 
parchment-like membrane. Scars betokened removal of the appendix, 
uterus, gall-bladder. The monologue continued through the examination. 
In this case it was perhaps of significance that all the symptoms were induced 
or exaggerated by voluntary hyperventilation. They quieted down slowly 
and the patient could not voluntarily restrain herself from sighing at frequent 
intervals. 

Prefrontal lobotomy was undertaken under local anesthesia on March 1, 
1945. During the operation one of us placed his hand lightly upon the 
abdomen where a rounded firm mass, freely movable, probably represented 
the spasmodically contracted pylorus. ‘The patient protested against this 
much more than she did against the surgical procedure on her head, begging 
the doctor to remove his hand, that it hurt so, that she couldn't stand it. 
With the severing of the final quadrant in the frontal lobes the patient 
stopped complaining and the mass disappeared. 

Convalescence was rapid, the complaints disappeared, she resumed her 
housekeeping but was rather indolent and sarcastic. When her pains were 
mentioned she stated that she still had them, but “I don’t bellyache any more; 
it don’t get you nowhere.” She has gained 40 Ibs. and looks years younger, 
gets along on very little sleep and her energies and disposition are improving 
even alter two years. 

There is a clue in this case to the genesis of the pain. The patient was 
afflicted with an anxiety syndrome accompanied by hyperventilation. Dur- 
ing periods of stress when the carbon dioxide was eliminated in excessive 
quantities there was evidently some increased tension of both smooth and 
striated musculature, which in a rather sensitive individual could definitely 
become painful. The lobotomy reduced the emotional tension and along with 
it the hyperventilation. Furthermore, it has been recognized as an important 
part of the lobotomy syndrome that preoccupation with the self is radically 
removed, and thus the individual is no longer able to pay attention to phe- 
nomena arising from the bodily organs. We may well call this individual a 
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hypochondriac and argue that she is exaggerating normal sensations beyond 
the limit, but in a case like this, of such duration and severity, there is little 
likelihood of relief by medicinal or psychotherapeutic aids. Pains associated 
with such emotional perturbations are practically beyond reach, even though 
they are not associated with any observable anatomic deviation. 

The lightning pains of tabes dorsalis are not generally thought of as 
being of psychic nature, but these also subside after prefrontal lobotomy. For 
10 years or more, we followed a patient in the clinic who had been given 
malaria with satisfactory arrest of the disease. Yet the pains continued 
As long as he was resting quietly at home they did not bother him much, 
but as soon as he resumed activity they became increasingly incapacitating 
This man drove a taxi when he was able to secure morphine, but without the 
drug he was helpless. He made as high as $100 per week during the war 
period, but had to spend $80 for the injections several times a day. Finally 
deciding that it was not worth while he quit trying to make a living. The 
psychic element in the pains came out particularly in his statement: “I guess 
| could stand the pain if it wasn’t for the thought of them coming on.” The 
physical signs had changed not at all over the prolonged period of observation 
and treatment. When one of his fellow-sufferers committed suicide he ac 
cepted the idea of prefrontal lobotomy. This was carried out on December 
4, 1944. 

Following operation narcotics were discontinued and the patient gained 
50 Ibs. He ate and slept well, was indolent and outspoken and because of 
an uncongenial home situation he had to be confined in St. Elizabeth’s Hos- 
pital where he promptly made himself useful. His perception of pain is as 
keen as ever, but he now speaks of the pains as twinges and can laugh them 
off. He goes about his activities without the threat of pain constantly 
hampering him. 

Prefrontal lobotomy, as observed in many cases of mental disorder, 
abolishes concern with the future. It renders the patient rather obtuse in 
his social relationships, but much more so in regard to his relationship to his 
own body. ‘The combination of these obtundities works positively toward 
the benefit of the individual who is faced with a chronic recurring painful 
condition. ‘The patient can feel the pain but he isn’t waiting for it to strike 
Why the pain itself should disappear, should be described as a twinge when 
for a decade it had been described in almost anguished terms, still remains 
to be explained. Patients who have undergone lobotomy are often lively) 
in their descriptions, but they miss deeper significances. Pain becomes an 
experience rather than an emotion, a fact rather than a threat. 

About a year ago we operated upon a patient who had severe pain in the 


arm following the application of a caustic paste to a carcinoma of the right 
breast. The carcinoma had been present since 1939 and she spent most 
ot her time from 1941 to 1946 in bed. Numerous injections into the brachial 
plexus and paravertebral regions resulted in an atrophic flail limb with moist, 
cyanosed, exquisitely painful causalgia of the whole arm from neck to finger 
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tips. She whimpered when the arm was approached and cried out loudly 
when it was manipulated. Paravertebral novocain injection produced a 
slight alteration in the character of the pain but no significant relief. 

Prefrontal lobotomy was carried out on May 15, 1946. Following 
operation narcotics were withheld and the patient had a severe reaction with 
convulsions, hyperthermia and delirium for several hours. During the 
following days she improved generally but still objected to any manipulation 
of the arm. It was noted on several occasions that the patient responded 
to examination by rapid and deep respiration, but in between times she talked 
rapidly and cheerfully, giggling frequently and entertaining her visitors with 
verbal sallies. 


Q. Does your arm hurt? 

A. Yes it hurts. I told Dr. Whatshisname and he said take it out of 
that bottle and pour it on the whatchamacallit. 

Q. How about shaking hands? 

A. No I can’t give you that one. You can have the other all you want. 

Q. What about this hand? 

A. Oh; that’s the hand you had ahold of. 


©. What about your hand? 
A. What do you want to know about it? 


Q. Does it hurt? 
A. Does it hurt? Why of course it does (rather offhand). 


Q. Does it bother you? 
A. No, not so much. A little but not as much as it ought to. 


©. Why don't you use it? 
A. I do use it all the time. (Shakes hands.) Well, how much is it? 


The patient changed in the past year from a shrinking fear-ridden in- 
dividual into a rather care-free somewhat boisterous person who was just as 
disabled as she was before operation, sitting all day in her chair until her 
husband guided her to bed. She grunted and overbreathed whenever the 
arm was moved and if anything the arm had become less sensitive to pinprick 
and vibration. The color was more nearly normal, there was no tremor or 
sweating and the atrophy had not progressed. She stated that the arm was 
constantly painful, but as soon as the arm was released she immediately 
changed the subject and talked garrulously about other matters. 

There can be no doubt of the severity of the anatomic changes in the 
right upper limb. Nor can there be much doubt that it is sensitive and 
painful. But following prefrontal lobotomy the attitude of the patient toward 
the disabled arm underwent a profound alteration and she not only tolerated 
examunation without flinching but made slight use of the arm, pulling it 
(way with the left hand when it got in her way. Chiefly conspicuous, how- 
ever, is her inability to concentrate her attention upon the limb. It has 
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become a mild nuisance instead of the dominant feature in her distressed 
existence. The arm no longer serves as a constant reminder that she faces 
a crippled and pain-ridden life, with death from cancer as the only relief. 
She is childishly euphoric and interested in external events rather than 
personal anguish. ‘The pain remains but the reaction to pain is profoundly 


altered. 
Among the painful conditions that defy the ingenuity of the physician, 


that associated with certain focal lesions of the brain is almost without equal. 
Softenings and hemorrhages in and about the thalamus give rise to a peculiar 
disagreeable gnawing and aching, burning and grinding pain which make 
the thalamic syndrome one of the most dreaded. Individual variation is 
considerable, in that some people bear their suffering with fortitude, while 
others are emotionally upset, sometimes to the point of psychosis. The pain 
is brought on by exposure, activity and emotional perturbation, from which 
there is little chance of complete escape except by remaining bedfast. Seda- 
tives help more than analgesics, but the prolonged character of the malady, 
often extending over many years, renders drug treatment unsatisfactory, and 
physiotherapy is distressing. 

We operated upon two patients with this syndrome in which the pain was 
altogether disabling and in addition was the cause of disruption of the house- 
hold. One of the patients died shortly after operation so that no satisfactory 
observation could be made but the other patient has been greatly relieved 
and has returned to work as a typesetter. He suffered a mild stroke in 1944 
with recovery in the course of a few weeks, but the painful phenomena were 
prolonged and severe. He was able to stand firm pressure over the upper 
limb much better than light stroking, and scratching the part was unendur- 
able. He guarded the hand much as a patient with causalgia does. Yet 
objective examination showed only slight reduction in the acuity of sen- 
sation in the fingers, with some disturbance in the sense of position. Follow 
ing prefrontal lobotomy the sensibility remained exactly as it was before the 
operation. He winced when his hand was scratched or when ice was applied, 
but he permitted these tests to be repeated. Before operation they aroused 
so much distress that one application was met with prolonged and rever 
berating pain. 

Other observations have concerned painful stumps and phantom limb, 
atypical facial neuralgia, crippling arthritis with continual complaint of pain, 
mucous colitis of many years’ duration with constant abdominal distress, 
anginoid syndromes accompanying emotional disorders, neuralgia following 
herpes zoster, causalgia rebellious to multiple operations including multiple 
cordotomies. We observed one patient, a year after prefrontal lobotomy, 
during delivery of a child. This patient chatted gaily between pains, but 
with the onset of each one she screwed up her face, held her breath, grew 
rigid and manifested every indication of actual pain. But when the uterine 
contraction ended she was again cheerful and talkative. She delivered 
without mishap and went home on the fourth day. 
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These observations have led us to the belief that the frontal lobes are 
important structures, not so much for the experiencing of pain as for the 
evaluating of the sensation, the estimation of its significance in terms of the 
self and of the future. So often a patient comes to the doctor complaining 
of a pain that is difficult to describe. The pain is a gripping, a tightness, a 
gnawing, a burning, a grinding, an aching or a pressure, or any number of 
other descriptive terms. It is particularly easy to spot one of the functional 
cases when the patient describes the sensation as being ‘worse than pain.” 
Then it is pain compounded with resentment, frustration, hostility, guilt, fear, 
anger and other emotional reactions to the environment and to the self. 
It was the observation of the emotional component in a number of patients 
who evidently had organic disease but were reacting to it more than appeared 
to be justified that caused us to investigate the subject further. One of our 
first patients of this type was suffering from recurrent carcinoma of the bowel 
with metastasis to the sacral plexus. There can be no doubt that the pain 
was hideous, but the patient’s statement was revealing. When he was re- 
ceiving an injection of morphine, he said to the nurse: ‘When the effect of 
this morphine wears off you won't let me suffer, will you? You'll give me 
another hypo, won't you?” Here in a nutshell is the reaction of the patient 
to his discomfort, not of the moment, but looking toward the future. By 
means of the frontal lobes we are apparently able to project ourselves into the 
future and to estimate what is going to happen at a certain time if certain con- 
ditions are met. This man knew that in three hours he would again be 
uncomfortable and would require morphine. This was what he was think- 
ing of rather than the relief he would experience in the next few minutes. 
Following prefrontal lobotomy he was able to get along without opiates 
although the disease progressed to its fatal termination in four months. 
When asked about his pain he maintained that it was the same as it had been 
before operation, but he was not concerned about it. His emotional reaction 
to the pain was altered in that pain became merely another experience rather 
than a continual horror. Furthermore the imminence of death was not dis- 
turbing to him. When asked if he knew he was going to die, he replied: 
“Sure, everybody has to die, don’t they.”” He was matter-of-fact about it, 
neither euphoric nor depressed. One could not call him apathetic, because he 
responded appropriately to those about him. It was just that his concern 
with himself and his emotional attitude toward his disease and toward the 
consequences were accepted at face value rather than incorporated in a chain 
ot horrendous circumstances. 

The frontal lobes are apparently essential to foresight and to insight. 
These faculties are still present after prefrontal lobotomy, but the emotional 
charge that gives color to them, makes them come alive, and determines the 
behavior of the individual, apparently has its origin in the thalamus. Fol- 
lowing prefrontal lobotomy the cortex remains practically unaltered, but the 
retrograde atrophy of the thalamus is notable. It may be that the atrophy 
of the thalamus permits the dying out of the emotional charge since not in- 
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frequently there is some persistence of the phenomena of pain and the reac- 
tions to pain just as there is persistence of the hallucinatory experiences for 
a time after prefrontal lobotomy in psychotic states. With the passage of 
time the phenomena show a rather orderly change. This could be observed 
most clearly in another tabetic patient who had been under drugs for nearly 
20 years. At intervals before lobotomy he would react to a lightning pain 
by grabbing the part and rubbing it vigorously with an anguished expression 
on his face. Following operation he continued to have the pains and to react 
to them as before, but the haunting fear of them disappeared and thus changed 
his entire outlook on life. He would grab his knee and rub it vigorously, 
but when asked if it were painful he would deny it. This reaction continued 
for months after operation, the motor component outlasting the sensory, 
and the affective disappearing first. 

Prefrontal lobotomy has a beneficent action upon pain whether it is pri 
marily mental or primarily physical. It does not interfere with the perception 
of pain, but rather with the evaluation of pain. It does not relieve the pain, 
but rather the disabling reaction to pain, the fear of pain. It does so ap- 
parently by eliminating the emotional component arising from the thalamus. 

While the indications for prefrontal lobotomy are not yet precise as far 
as painful conditions are concerned, in a general way we believe that it is 
valuable in those cases where pain of whatever origin is producing suffering 
and disability and in which the outlook for improvement under more con- 
servative measures is unsatisfactory. The operation can be safely performed 
in the presence of serious visceral disease, since it is not a shocking procedure, 
and the relief is immediate and gratifying. We believe it should be em 
ployed more often in patients with severe pain. 

BIBLIOGRAPHY 


Pain only, in chronological order 


1. Watts, J. W., and Freeman, W.: Unbearable pain relieved by brain surgery, Scienc¢ 
News Letter, 1945, xlviii, 388. 

2. FREEMAN, W., and Watts, J. W.: Prefrontal lobotomy. Survey of 331 cases, Am. J: 
Med. Sci., 1946, ccxi, 1. 

. Popren, J. E.: Prefrontal lobotomy for intractable pain; case report, Lahey Clin. Bull 
1946, iv, 205. 

. FREEMAN, W., and Watts, J. W.: Psychosurgery, m Sprecer, E.: Progr. Neurol. and 
Psychiat., 1946, i. 

5. FreeMAN, W., and Warts, J. W.: Pain of organic disease relieved by prefrontal 
lobotomy, Lancet, 1946, ii, 953. Also Proc. Roy. Soc. Med., 1946, xxxix, 445 

. Watts, J. W., and Freeman, W.: Psychosurgery for the relief of unbearable pain, Jr 
Internat. Coll. Surg., 1946, ix, 679. 

7. Horrax, G.: Experiences with cortical excisions for relief of intractable pain in the 
extremities, Surgery, 1946, xx, 593. 

3. VAN WaceENEN, W. P.: Observations on changes in states of mental depression and ten- 
sion following surgical section of certain frontal lobe pathways, Surgery, 1946, x» 
0090. 


. Ortvecrona, H.: The surgery of pain (in press). 








THE PROBLEM OF MALIGNANT HYPERTENSION 
AND ITS TREATMENT BY SPLANCHNIC 
RESECTION * 


By Max M. Peet, M.D., Ann Arbor, Michigan, and Emu M. Issperc, M.D., 
Assoc., Miami Beach, Florida 


Much too frequently the clinician’s interest in the problem of malignant 
hypertension has been one of diagnostic curiosity only. He has accepted 
both a hopeless prognosis and his personal inadequacy to cope with this dread- 
ful disease. So he concerns himself with the problem of differential diag- 
nosis, follows his patient to the autopsy room, and then takes pride in his 
capability for having differentiated this disease from terminal glomerulo- 
nephritis. 

It is indeed important that the clinical entity of malignant hypertension 
be recognized. Diagnosis must be reached without temporization. How- 
ever, once the diagnosis is made, arrangements for treatment by splanchnic 
resection should be completed, for timely surgical treatment offers a ray of 
hope to the victim ot this terrible malady. 


DIAGNOSIS 


Each case in this study fulfilled the following diagnostic criteria for ma- 
lignant hypertension: (1) a rapidly-progressive, deteriorating, clinical course 
of recent onset; (2) severe neuroretinitis with definite papilledema of 1 
diopter or more (funduscopic examination of each patient was carried out in 
the ophthalmology department ) ; (3) high diastolic blood pressure; and (4) 
evidences of constitutional involvement. 

The extensiveness of the cardiac, cerebrovascular, and renal involvement 
in this constitutional disease will be demonstrated. The most significant ob- 
jective sign is the retinal lesion. All patients in this series comply with the 
characteristics of Class 4 of the Keith-Wagener-Barker ' classification. 


THE SERIES 


Number. One hundred and sixty-two cases were diagnosed as malignant 
hypertension and were surgically treated at the University Hospital between 
November 1933 and December 1941, Follow-up information was inade- 
quate in 19 cases. This is a study of 143 patients, followed for five to 12 
years since surgical treatment was performed. 

Age. The youngest patient was 14 years, and the oldest was 57 years. 
Sixty-three per cent of the cases were 40 years and older (table 1). 

* Received for publication May 5, 1947. 


From the Section of Neurosurgery, University of Michigan Medical School and Hos- 
pital, 
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TABLE | 


Age Distribution at Time of Operation 


Age Number Per Cent 
14 to 19 | 0.7 
20 to 29 9 6.3 
30 to 39 43 30.0 
40 to 49 65 45.5 
50 to 57 25 17.5 


Sex. There were 88 males (62 per cent of the series) and 55 females 
(table 2). 
ase II 
Sex Distribution and Subsequent Deaths According to Sex 


Per Cent of Per Cent ot 


Cases Total Cases lotal Death 
Males 88 62 65 
Females 55 38 35 


Duration of Hypertension. In 31 cases elevated blood pressure was dis 
covered only after the sudden appearance of the severe manifestations of the 
disease ; these may be considered “de novo” cases. All 31 presented them 
selves within one year of onset. 

In the remaining 112 cases, the existence of hypertension, was known 
prior to the time the disease started on its malignant course. There were 
18 cases who had been known to be hypertensives for 10 to 17 years. I 
these 112 cases, malignant hypertension may be considered as an end stage 
of arterial hypertension. 

Blood Pressure Distribution. 
Hg systolic and 190 mm. diastolic down to 190/116. 
had diastolic levels of 140 mm. or higher; 31 per cent had diastolic levels 


The blood pressure ranged from 310 mm 
Seventy-six per cent 


above 155 mm. 
TABLE III 


Symptoms 


Cases Living 5 to 12 Years Postoperative 





Preoperative Coie Death 
Symptom Complete ; 
Reliet Improved No Change 
Headache 128 106 10 10 1 
Visual disturbances 98 84 13 1 
Dyspnea 65 58 I 6 | 
Dizziness 39 29 3 6 " 
Fatigue 37 31 6 
Nocturia 32 30 1 1 
Nervousness 31 25 5 | 
Cerebral accident 29 23 6 
Weakness 25 23 2 
Epistaxis 15 12 3 
Angina 11 11 
Loss of weight 8 8 
Muscle pains 6 6 
Hematuria 5 } l 
Convulsions 4 3 l 
? > 


Uterine bleeding 
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SYMPTOMS 


Headache was the most common complaint, and it was present in 90 per 
cent of the series (table 3). Visual disturbances occurred in 62 per cent 
and dyspnea in 45 per cent. Dizziness, fatigue, nocturia, nervousness, and 
the residuals of a cerebral accident were complaints in one-fourth of the pa- 
tients. Weakness, epistaxes, angina, and loss of weight were less common. 
Muscle pains, hematuria, convulsions and uterine bleeding occurred in occa- 





sional cases. 
CarDIAC STATUS 


An electrocardiogram and teleroentgenogram were obtained preopera- 
tively in 121 patients. The electrocardiogram was abnormal in 110; and 
definite cardiac enlargement was present in 103. Confirmed organic heart 
disease occurred in 91 per cent of the series. 

The Electrocardiogram. Both definite left axis deviation and abnormal 
|-waves were present in 40 per cent of the preoperative tracings. Inverted 
T-waves in both Leads I and II were found in 28 per cent of the curves. 
Table 4 lists the incidence of each electrocardiographic abnormality, with the 
accompanying death rate. 

TABLE IV 


The Electrocardiogram in Malignant Hypertension 


Patients Living 5 to 12 Years Postoperative 





Preoperative Status Cases | Deaths Significant | No | | No 
Cases —— Significant | Worse | Follow-up 
| EKG Change | EKG 
\. Normal EKG } ii | a. 4 S | 4 5 
B. Abnormal EKG | 110 | 98 | 12 2 2 2 6 
1. Inverted T, 7 6 1 1 
2. Inverted T; and T, | 34 32 2 1 1 
3. Inverted T, and T; 3 3 
4. Definite L.A.D. a | 6 3 1 2 
5. Both inverted T-waves 49 43 6 2 1 3 
and definite L.A.D. 
6. Bundle branch block 2 2 
7. Evidences of previous 1 1 
myocardial infarction ; 


Heart Sise. The prediction tables of P. C. Hodges and Eyster * for 
frontal area, and the tables of F. J. Hodges and Eyster* for transverse 
diameter were used in determination of heart size from teleroentgenograms. 
A heart was deemed slightly enlarged when the variation was 11 per cent 
to 20 per cent greater than predicted normal for area or transverse diameter ; 
moderate enlargement consisted of a variation of 21 per cent to 50 per cent 
greater than predicted normal; and marked cardiac enlargement consisted 
of a variation greater than 50 per cent above predicted normal. 

Only 14 per cent of the patients had hearts of normal size. In 17 per cent 
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there was slight cardiac enlargement; in 48 per cent there was moderate 
cardiac enlargement; and in 21 per cent cardiac enlargement was marked 
(table 5). 

TABLE V 





Heart Size in Malignant Hypertension 


Patients Living 5 to 12 Years Postoperative 


re » . >e > S v, ' 
Preoperative Status Case Death Significant To Follow-up 


: No Increase in Tele- 
Cases Decrease in Change Heart Size roentgeno 
Heart Size ang , . tg 
grams 
Normal heart size 18 6 | 12 } 1 7 
Slight cardiac enlarge- 21 14 7 3 { 
ment 
Moderate cardiac en- 56 54 ) 2 
largement 
Marked cardiac enlarge 26 26 
ment 


KIDNEY FUNCTION 


Preoperative studies of kidney function included the determinations of 
blood nonprotein nitrogen, urea clearance, maximum concentrating ability, 
and routine urinalyses. Excretory pyelograms were done in a majority of 
the cases. Tests of kidney function were completed in 138 patients prior to 
operation (table 6). Prior to September 1939 the concentration test was 
carried out over a period of 38 hours ‘; since then an 18-hour test ° has been 


used. 
TABLE VI . 
Kidney Function in Malignant Hypertension 
— I 
Patients Living 5 to 12 Years Postoperative | 
— . , ses Yeaths | 
Preoperative Stati Case Death Significant = No | 
Cases Improve- we Worse | Follow 
Change “ 
ment | Tests { 
Normal function 23 14 | 9 . 4 1 { 
Impaired function 115 103 12 2 3 1 6 p 
a. Slight impairment 55 44 11 2 2 | 6 
b. Moderate impairment 47 16 1 1 Cc 
c. Marked impairment 13 13 0 a 


Normal kidney function was found in only 23 patients, or 16 per cent of 
the series. Forty per cent of the patients had slight impairment of renal 


function, with urea clearance values of 50 per cent to 65 per cent; and a 
maximum specific gravity of 1.020 to 1.023 on an 18-hour concentration test 
or of 1.022 to 1.026 on a 38-hour concentration test. Thirty-fe yur per cent 
of the malignant hypertensives had moderate impairment of renal function, 
with urea clearance values of 20 per cent to 49 per cent and a maximum spe 
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cific gravity of 1.013 to 1.019 on an 18-hour concentration test or of 1.015 
to 1.021 on a 38-hour test. 

Kidney function was markedly impaired in 10 per cent of the series. 
These cases each had a fixed specific gravity, urea clearance values of less 
than 20 per cent of normal, and elevated blood nonprotein nitrogen levels 
greater than 40 mg. per cent. None of these cases with azotemia were 
living two years after the operation. 


CEREBROVASCULAR DISEASE 


Twenty-nine malignant hypertensives, or 20 per cent of the series, had 
sustained one or more definite cerebrovascular accidents prior to operation. 


COMPARISON OF CONSTITUTIONAL INVOLVEMENT 


The marked prevalence of constitutional involvement in this group of 
hypertensives who each had severe neuroretinitis and papilledema is apparent 
from comparison with a group of hypertensives without papilledema. In a 
Peet and Isberg® series reported previously, there were 325 hypertensive 
patients without papilledema ; 58 per cent of these had cardiac disease, 15 per 
cent had cerebrovascular disease, and 12 per cent had impaired renal function. 
In the present study of malignant hypertension, 91 per cent of the patients 
had organic heart disease and 84 per cent had impairment of renal function. 


SURGICAL TREATMENT 

The operative procedure consists of bilateral resection of the greater, 
lesser, and least splanchnic nerves, and excision of the eighth, ninth, tenth, 
eleventh, and twelfth thoracic sympathetic ganglia. In the early operations, 
in addition to the splanchnic nerves, only the lower three dorsal ganglia were 
removed. The anatomical dissection is carried out entirely above the dia- 
phragm. 

This technic of splanchnic resection is performed bilaterally in one stage. 


The average operation time is about one hour. The postoperative stay in 


the hospital averages 10 to 14 days. 

The operative mortality for patients with malignant hypertension is 10 
per cent. Sixteen deaths occurred within 14 postoperative days in the 162 
casés operated upon. For hypertensive patients without papilledema, the 
operative mortality is 1.6 per cent.’ 


TABLE VII 
Survival of 143 Malignant Hypertensives at Intervals After Operation 


Postoperative Time Survivors 
weeks 90% 
months 71% 
year 54% 
years 40% 
years 30% 
years 26% 
years 21.6% 
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TaBLe VIII. Preoperative Data on 31 Cases of Malignant 
| | 
Known | 
. D ; 
Case Sex | Age ate of Duration of | Symptoms 
| Operation Hy al 
| ypertension| 
: Se en ee ee eee ten a 
1 Bw. F | 44 | 6-2-34 3 years Paroxysm. noct. dy: spnea ‘and exertional dyspnea 
| headache, cough. 
a SE . _— —_—|— ee RR —— —— 
2. W. L. M | 29 | 11-17-33 | 8 ‘months | Headache, convulsions, fatigue, nocturia, rapid loss 
| | | of vision. 
ms = {——____|__ ——————EE — - aeemnnetne —_ eeperineeeneteaimiemnes 
L.Gh § | 33 3-3-34 9 months Cc ‘envuisiona, severe » headac he, vomiting. 
A a 8 OLE a _ heal 
, | | » re : 
4.H.W. | M | Si | 1-11-35 | 7 years | Visual disturbances, weakness, severe headache re 
| cent in onset. 
5. A. H. I 34 3-22-35 1 year | Diminishing vision, headache, insomnia, nocturia 
| dy spnea, palpitation. 
—_ . —|— -——|— : —a i —— 
a ©... M | 34 12-11-35 16 months Complete incapacitation by headaches, weakness 
fatigz ability, acute pulmonary edema. 
7,E.F. | M | 44 1-18-36 | less than | Heada: hes, nocturia, paroxysm. noct. dysp. an 
| | LJ year exertional dyspnea. 
8. P. S. F | 39 | 10-14-40 | 6 years | Blurred vision, headac hes, dizziness, swollen ankle 
exaggerated recently. 
2 | F r ~ Pea pally me eggs P 
aime § F | 34 3-6-37 3 years Severe headac hes, mental confusion, ‘vertigo, dyspnea 
| | palpitatic yn. 
aoc | 2 55 4-17-37 4 years Severe headaches, epistaxis recently 
. = _— — - a — ‘ 
2. & F. M 35 5-8-37 8 years | Recent severe re hendac hes, visual change, hematuri 
dyspnea. 
12. G. D k 37 6-18-37 2 years Complete incapacitation from recent headache 
mental confusion, diminished 
13. A. A. M 48 6-19-37 3 years Recent onset of blurred vision and headache, par 
noct. dyspnea, exertional dy SP 
14. F.S I |} 46 12-11-37 1S years Recent severe head sche and bl lurred vision, dyspne 
i we Ge k 48 1-6-38 17 years + Headache, insomnia, nocturia, recently marked 
| aggravated, dyspnea. 
16. G. D. KF 27 2-4-38 3 years Severe headaches, nausea, vomiting, dyepaee 
7. a. F I } 42 3-24-38 4 years Severe cardiac, headache, fatigue, dyspnea, angi: 
18. V.H I 49 4-29-38 8 months | Severe headache, vertigo, nausea and vomiting 
| blurred vision, dy spnea, palpitation. 
2. em 34 1-26-39 12 years Recent severe headac he. tinnitus, epistaxes, dim 
| is ished vision, parox. noct dyspnea. 
20. L. F M 52 24-39 10 months Dyspnea, palpitation, severe headac he fatig 
vertigo. 
21. P.L. I 41 9-25-39 3 years Severe headache, dizziness, fatigue, dyspnea. 
22. R. B I 43 12-22-39 12 years | Severe headache of recent onset, fatigue, dyspnea 
23. E. K. I 37 8-29.39 | 13 years Severe headache, vertigo, weakness, visual! distur 
| ance, recent in onset. 
24. L. D. M S57. |) =—9-23-39 10 years Severe blurred vision, epistaxes, vertigo, heada 
| | | recent in onset. ° 
25. M. J I | 50 2-21-40 17 years Recent severe ve bends ache, epistaxis, tinnitus, blurred 
vision, dyspnea 
“ ‘ —_ | __——--- 2 . ‘ . — —~-- : 
26. M. R. I 44 | 43-4-40 9 months | Headache, diminished vision, fatigue, noctur 
| } | dyspnea. 
_ ——$_—_—_— —_| — 
27. H. B. M 36 11-15-40 | 1 year Severe headaches, ‘muscle pains, blurred vision 
28. N. H. M 45 12-9-40 6 years | Severe headache, nausea, fatigue, blurred visi 
| nervousness. 
22. L.S M | 4 | 2-23-40 4 years Recent onset of severe he ~ad sche and biurved visio 
| | 
oa. F 45 4-3-41 4 years | Headaches, vertigo, blurred vision, nausea anand vol 
| ing, dyspnea. 
a. Ee: 3 F 33 “$-28-41 10 months Headaches, fatigue, weakness. Pe 





760 











Hypertension Having a 5-year Survival after Splanchnic Resection 








Pre-op. 
B.P. 


240/165 


240/166 


245 140 


235/165 


215/139 


234 


140 


240/150 


296/140 


254,140 


112/148 


60 (132 


137 


26 


240,140 


200/120 


04/126 


218/128 


204/134 


205 /120 0 1 


245/ 


150 





| Rt. 


Cerebrovascular 
Disease 
] 


k 


* Left hemiplegia 5 months} 
pre-op. 
Left hemiparesis 
6 months pre-op. 


* Left hemiplegia 6 months 
pre-op 


Ca 


Elec trocardiogram 





Definite left axis dev iation and in- 


rerted T in I and Il 














rdiac Status 





Teleroentgenogram 





Slight cardiac enlargement 
%  +10% 











Definite left axle deviation with Slight cardiac — 
| normal T-waves +10% +209 
| Not definitely abacrma! No cardiac enlargement 
—22% —14% 
| Me oderate LAD with ‘inverted T in |} -_—-- 
all leads 
| Definite left axis de viation Mc oderate cardiac enlarge. 
+27% +10% 
Definite LAD with abnormal T in Moderate cardiac enlarge. 
| I and +45% +30% 
Inverted T in I and II Moderate _— enlarge, 
+219 +19 
Inverted T in I and II Slight ‘cardiac enlarge. 
+14% nai 10% / 
Right bundle branch block. Flat 1 — 
in I; no T in II and III 
Inverted T in Lead I. Prolonged Slight cardiac enlarge, 
Q-T interval +19% 
De —_ LAD with inverted 7 in I No cardiac enlargement 


* Lett hemiparesis one 
month pre-op. 


* Right hemiplegia 
2 months pre-op 


facial hemiparesis 
© mo. pre-op. | 
. Right hemipiesia 
2 weeks pre-op. 


é 





Left facial hemiparesis 
2 mo.  re- op. 


Definite LAD, 


and I 


Not definitely abnormal 


Moderate LAD with inverted T 


Within normal limits 


Inverted T in I and II 


Not definitely abnormal 





Inverted T in all leads. 
axis deviation 


inverted T in I 





Not definitely abnormal 





Not definitely abnormal 


Definite LAD euggesting L Vv E 


Definite LAD with inverted I 


‘Not definitely abnor mal 


‘Not definitely abnormal 








Ne ot definitely abnormal 








Definite LAD suggesting L NV E 








Moderate LAD. 
Inverted T in II and III 


"Slight leit 


% 


Slight cardiac enlarge. 
+16% +10% 

No cardiac enlargement 
+9% 5% 


c 
in I 


Slight cardiac enlarge. 
+14% +1% 





Mc derate cardiac enlarge. 
+38% 17% 


Moderate c ardiac enlarge 
24° y +10 


c 


Noc ardiac enlargement 
+4% 


#0 





No cardiac enlargement 
6%  +1% 


C 


No cardiac enlargement 


+9% +8% 
Slight cardiac enlarge. 
+16% +18% 











in I No cardiac enlargement 
0 v/s 


—-1% 





No cardiac enlargement 
—9% +5% 


Slight cardiac arnt (3 








+16% +11 
| “No cardiac | enlargement 
| 41% 2% 





Moderate cardiac enlarge. 
+20% 





1% /o 
Moderate cardiac enlarge. 
+50% +26% 
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TABLE VIII. Preoperative Data on 31 Cases of Malignant Hypertension 
Having a 5-year Survival after Splanchnic Resection Continued 


Kidney Status 


Eyegrounds 


wane Maximum | > a ; 
Protein- NPN | Concen- |; Urea K-W-B | Papill Hemor Exudate Angi 
uria esetion Clearance | Grading edema | rhage spasm 
1H.H. | +4 33.3 1.0241 — tt wa ee + aa "3 
, W.L. + 30.3 tome | tos | iv | 3d aa” + , 
3. CL. n 27 1.021L 95 iv | 24 + } 
4. H. W. + + 1.025L 59 IV id + | } 
SAH. | + 33.3 1.022L $3 IV “am .. 4 “o | + 
6. 1.8 + - 81 IV id + . . # 
7. E.F. } 1.029% 81 iv | 24 + 0 - 
= Ff tr + 35 ; 1 42 IV 2d + 4 
9. E. K. + + 35 “4,027! 108 IV id ft 4 
10. M. ¢ + 27 1,025! 88 IV 2d ai , 
11. O.T +++ 32 1.014! 51 IV ij d } 0 
2.6.D. | 4+ +4 37 1.025! 70 IV id 4 
13. ALA , 39 1.0211 100 I\ d A . 
14. F.S. 0 26 1.020! IV od A > 
1S. F. ¢ + 4 1.0251 79 IV id 4 0 
16. G. D. : 22 1.028! 89 IV id + } n 
17. E. P. 0 29 1.026 94 IV id 0 “0 } 
‘3 V.H. | @ | 22 1.025L 94 IV id | + + 
19. B.D + 26 1.0261 “41 IV 2d | 4 n 
0. L. F. 0 37 1.0271 76 IV 2d hi , 
1. Pl 0 31 1.0271 70 IV id | t ; ‘ 
22. R. B. ++ 40 ‘ns 52 Iv i}d ' Af ; 
23. E. K. ++ 40 1.021 50 IV id } 0 
24. L. D + 39 1.0248 75 IV 2d $ } 
25. M. J + 19.2 1.0198 78 «| OIV 3d , + , 
26. M. R. 0 37.8 1.0208 123 IV d ra 
27. H. B. ++ 32 1.0215 130 IV 2d , ' 
8. N. H 0 25 1.0315 a Iv 2d n 4 
9. L.S. 0 ~ 30 1.0368 "128 IV 2a | Oo o 4 
0. S. T. 4 31.4 p= 96 I\ 14d 4 0 
31. E.S ' ~ 34. 1.022 5 IV id 4 + 
L. = the long, or 38-hour concentration test; | 029 is lower limit of normal. 


oY. 


= diopter. 


= the short, or 18-hour concentration test; 1.025 is lower limit of normal. 


RESULTS 


Survival. Thirty-one patients of 143 with malignant hypertension su 


vived five years after operation. 


of 21.6 per cent (table 7 ) 


are given in table 8. 


The 


This constitutes a five-year survival rate 
preoperative data in each of these 31 cases 
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Twenty-three cases were still living five to 12 years after operation; the 
five-to-12-year survival rate is 17 per cent. Eight patients died subsequent 
to living five postoperative years; five died during their sixth postoperative 
year, and one each died during the seventh, eighth, and tenth years. 

Sixty-five per cent of the deaths were males ; 62 per cent of the cases in the 
series were males. , 

Eyegrounds. In ten of the 23 living patients a recent funduscopic ex- 
amination was recorded. In all 10 the papilledema had disappeared. 

Blood Pressure. Recent blood pressure determinations were obtained in 
21 living patients, five years and more after splanchnic resection. Four 
patients were maintaining blood pressure levels within normal range, below 
140 mm. systolic and 90 mm. diastolic. In seven patients blood pressure 
was markedly reduced by 80 mm. or more systolic and 25 mm. or more 
diastolic, from the preoperative levels. In six cases there was significant 
reduction of 40 mm. or more systolic and 15 mm. or more diastolic. There 
was no significant change or an increase in blood pressure in five cases (table 












































2 ) 
TABLE IX 
Blood Pressure in 21 Living Cases, According to Postoperative Year 
“ ———— = — — 7” ne — 
5 yrs | 6 yrs. | 7 yrs 8 yrs 9 yrs | 10 yrs. 11 yrs. 12 yrs. 
Reduced to normal 1 1 1 | | 1 
140/90 or less Se ee F.S | | H. W 
Marked reduction | 2 | 2 | 2 
80 mm. sys. §- more | Pr. & | mae | | Be Me | 
15 mm. diast. . | E.S. | H. B. | M. C. 
— —— —EE -_ —EE io 
Significant reduction 1 | 2 | | 1 
40 mm, sys. _. Fi Be i aeetey | Ge Oe te Bet C.L 
15mm. diast. °° MOTE | | a | | | 
arin, 5. ee — eS Se Le oer 
No change or increased | 2 | 1 2 | 
mt 1 hE F. 
| M.R. | E. P. | | | 


Symptoms. Of 20 living patients who had preoperative headaches, 10 
have enjoyed complete relief for five years and more, nine have been im- 
proved, and only one patient has experienced no change. 

All except one of the 14 living patients who had preoperative visual dis- 
turbances have noted improved vision since operation. Of the three living 
patients who had epistaxes prior to operation, none have had any recurrence. 

Of the 25 patients who complained of weakness, only two have survived 
five years and more. Only one of the four patients with convulsions was still 
living. 

All 11 patients who complained of anginal seizures, all eight patients who 
noted weight loss, and all six patients who had muscle pains, have not sur- 


vived five years since operation. 
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One of the five patients with hematuria was still living; both cases of 
uterine bleeding have died. 

Cardiac Status. Ninety-one per cent of the series had organic heart 
disease prior to operation, and 12 of these patients are still living five to 12 
years later. The other 11 living patients did not have heart disease prior to 
operation, and only one of them is known to Have developed heart disease 
during the long post-operative period. 

Thirteen patients with malignant hypertension manifested no evidences 
of cardiac involvement prior to operation, and 11 of them were still living 
five to 12 years later. It appears that if splanchnic resection can be per- 
formed early, before heart disease has occurred, the outlook can indeed be 
encouraging. 

The Electrocardiogram. Of the 12 persons who had abnormal tracings 
before operation and who survived five to 12 years, recent curves were ob- 
tained in six. Two showed significant improvement. In one case the in- 
verted T-waves in Leads I and II had returned to an upright position, and 
in the other the previously inverted T-waves in Lead I had reverted to nor- 
mal. In the first case blood pressure has been maintained within normal 
range for six years since operation; in the second case diastolic pressure has 
been reduced 25 mm. 

Heart Size. Five patients with preoperative cardiac enlargement had 
recent teleroentgenograms, and in all five, significant decrease in heart size 
had taken place. In one of these cases blood pressure was reduced to within 
normal range, and in each of the remaining four, significant reductions of 15 
mm. and more of diastolic pressure had occurred. 

None of the 26 patients with marked cardiac enlargement—variation 
greater than 50 per cent above predicted normal—survived two years. 

Congestive Heart Failure. There were 16 malignant hypertensives who 
were in congestive heart failure and who were digitalized preparatory to 
splanchnicectomy. None of these patients were living at the time this study 
was made, but two survived five postoperative years, and both died during 
their sixth postoperative year. None of the remaining 14 were living three 
years after operation. 

Although the outlook is indeed poor, the malignant hypertensive who is 
in congestive failure and who responds to digitalization need not be denied 
splanchnicectomy. 

Kidney Function. Of 115 cases with preoperative impairment of renal 
function, 12 have survived five years or more. Eleven of these cases had 
slight impairment; only one of the 47 cases with moderately impaired func- 
tion was living five years after operation. 

None of the 13 cases with marked impairment of kidney function and 
azotemia survived two years. 

Cerebral Accidents. Six patients who had sustained cerebral accidents 
prior to splanchnicectomy were still living and had suffered no recurrence 
The malignant hypertensive with cerebrovascular disease stands just as good 
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a chance for five year survival after splanchnic resection as the malignant 
hypertensive without cerebrovascular disease, 

The remaining 17 patients still living five to 12 years after operation had 
no cerebral accidents before surgical treatment and have had none since. 


DIscUSSION 


The study of 143 cases of malignant hypertension treated by splanchnic 
resection five to 13 years ago has revealed the following: 


1. Malignant hypertension occurs more frequently after 40 years of age. 

2. Sixty-two per cent of the series were males, and 65 per cent of the 
deaths were among males. 

3. Twenty-one per cent of the cases may be considered “de novo”; in 
the remaining cases the existence of hypertension was known prior to the 
time the disease started on its malignant course. 

4. The blood pressure levels were high; 76 per cent had diastolic levels 
of 140 mm. to 190 mm. 

5. Headache, visual disturbance, and dyspnea were the most common 
complaints. 

6. Constitutional involvement is extensive in malignant hypertension. 
Ninety-one per cent of the series had definite organic heart disease, 84 per 
cent had impaired kidney function, and 20 per cent had experienced cere- 
brovascular accidents. 

7. The operative mortality in malignant hypertension is 10 per cent. 

8. The five-year survival rate in 143 cases of malignant hypertension 
treated by splanchnic resection is 21.6 per cent. 

9. All living patients receiving a funduscopic examination five years and 
more after operation showed no evidence of papilledema. 

10. Four patients were maintaining blood pressure levels within normal 
range five to 11 years after operation. In 76 per cent of the living patients, 
blood pressure was either reduced to normal or significantly reduced, five to 
12 years postoperative. 

11. If splanchnic resection can be performed early, before heart disease 
has occurred, the outlook is good, for 11 out of 13 such cases of malignant 
hypertension were living five to 12 years after operation. 

12. Improvement in the electrocardiogram and decrease in heart size are 
possible in those cases who survive five years and more. 

13. Once kidney function becomes moderately or markedly impaired, 
splanchnic resection is futile. No case with azotemia survived two years. 

14. Splanchnic resection is useless in those cases of malignant hyperten- 
sion with marked cardiac enlargement—variation greater than 50 per cent 
above predicted normal. 

15. The diagnosis of malignant hypertension was made only in those 
cases meeting our diagnostic criteria. 

The few reports in the literature on malignant hypertension are indeed 
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ominous, and justifiably so. This disease is more rapidly fatal than many 
forms of cancer ; untreated, it is as certainly fatal as untreated cancer. 

Keith, Wagener, and Barker’ have presented a series of hypertensive 
patients treated only with general measures and sedatives, and they have 
proffered this group as a good control for any specific form of therapy. Fair 
comparisons can be made between the present series and the 146 cases of 
malignant hypertension in the Keith-Wagener-Barker series, for the same 
criteria were used in making the diagnosis of malignant hypertension. 

In the Keith-Wagener-Barker control series only 21 per cent of the pa 
tients with malignant hypertension were living at the end of the first year, 12 
per cent were living at the end of the second year, 6 per cent at the end of the 
third year, 2 per cent at the end of the fourth year, and 1 per cent at the end 
of the fifth year. Only one patient with malignant hypertension in the con 
trol series survived five years. 

Page * studied 30 patients from the date of diagnosis to seven years later 
At the end of that time five were still living, and three of these had been sur 
gically treated by anterior spinal nerve root section. Of 21 cases medically 
treated, two survived seven years. 

In the special study of Taylor, Kohlstaedt, Richter, and Page * in which 
they clarify the differential diagnosis of malignant hypertension and ter 
minal glomerulonephritis, all 10 patients with malignant hypertension died in 
four to 12 weeks. 

Flaxman ** found that nine (34 per cent) of 26 cases of malignant hyper 
tension with the diagnosis substantiated at autopsy in each, survived five 


years. His criteria for the clinical diagnosis and autopsy diagnosis of ma 


lignant hypertension were not given. 

The five-year survival rate of 21.6 per cent obtained with splanchni 
resection offers some hope to the malignant hypertensive, who otherwise is 
usually destined for early death. 

Once the diagnosis of malignant hypertension is established, arrange 
ments should be made for surgical treatment. Deterioration of the patient is 
rapidly progressive from week to week. The earlier splanchnic resection is 
carried out, the more can be salvaged. 

Patients with malignant hypertension are poor surgical risks; the opera 
tive mortality is high. But in a disease so deadly, it is probably worth the 
10 per cent operative risk for a 20 per cent chance of prolonged survival. 

Several reports in the literature list malignant hypertension as a contra 
indication to surgical treatment. It is our opinion that malignant hyperten 
sion constitutes an indication for splanchnic resection, provided deterioration 
has not yet advanced to the constitutional extent where surgical treatment 
has been found to be unavailing. 

SUMMARY 
This is a study of 143 cases of malignant hypertension, each treated by 


splanchnic resection. The findings suggest that surgical treatment offers 
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some hope to the victims of this disease, which usually has been rapidly fatal 


when treated otherwise. 
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PULMONARY BRUCELLOSIS * 


By WivitaM A. Harvey,t M.D., New York, N. Y. 


INCREASING recognition of the high incidence of brucella infection 
throughout Europe * and more recently in South America * and the Orient * 
*.® and especially in certain areas of relatively high endemicity in the United 
States * *** * ** ** is reflected in a professional “brucellosis mindedness” in the 
tentative diagnostic schema of many physicians. Unsatisfactory laboratory 
and clinical criteria, however, present a diagnostic problem,’* ** and the im- 
perfection of laboratory aids emphasizes the importance of realizing their 
limitation and of obtaining as well defined clinical criteria as present experi- 
ence will permit. 

The following case studies present both the diagnostic problem and, in a 
thus far unrecorded form, the rarely reported clinical manifestation of brucel- 
losis in the lungs, which a review of the literature suggests is a manifestation 
frequently encountered and unrecognized. 


Case REPORTS 


Case 1. A 26 year old American born, married, white nurse was referred to the 
clinic because of the findings in a chest roentgenogram (figure 1) taken routinely on 
September 12, 1945 in the course of application for employment. This was described 
as showing: “Generalized snowflake mottling a little more in the central portion and 
less in the apices. Perhaps a little more in the right lung, but not appreciably so. No 
circumscribed calcifications present. Impression: Chronic interstitial fibrosis, etiology 
undetermined. Miliary tuberculosis and fungus infection to be ruled out.” 

The patient, who did not believe herself ill, offered no presenting complaints, and 
these were elicited only in the course of an historical review of systems. Her parents 
and two siblings are living and well without any recent febrile illness. She was born 
and lived in Morristown, Tennessee, until the age of 18, when she attended college in 
Bristol, Virginia, and thereafter, until September 1941, a nurse’s training school in 
Knoxville, Tennessee. Following her marriage the patient lived from September 
1941 to November 1943 in the towns of Tunica and Marks, Mississippi. Throughout 
this period she drank raw milk which in Marks was obtained from a cow kept in “th: 
backyard” of a small apartment house. In this place her husband was in bed for six 
weeks of the winter of 1942 with a febrile illness, undiagnosed. (He now exhibits a 
four plus reaction to intradermal Brucellergen, including constitutional reaction with 
fever. ) 

The patient recalls no childhood illness except uncomplicated measles at the age 
of ten. She was well until 1940 when she suffered a pleurisy with effusion which 
necessitated three weeks of bed rest and the removal of some (undescribed) fluid from 
the left side of her chest. The etiology was undetermined. 


* Received for publication February 9, 1946. 

From the U. S. Naval Dispensary, Washington, D. C., and the laboratories of the Na- 
tional Naval Medical Center, Bethesda, Md. 

+ Formerly Resident in Medicine at the New York Post-Graduate Hospital, New Yor! 
City. 

At present Assistant Resident Psychiatrist, The New York Hospital. 
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lic. 1. Roentgenogram of chest, Case 1, September 12, 1945, showing interstitial fibrosis one 
year after entire subsidence of respiratory complaints. 


The patient's ingestion of raw milk cannot certainly be established before Sep- 
tember 1941. About that time she suffered a Bell’s palsy which lasted from September 
1941 until early 1943. During this time it was noted that she had an irregular 
fever, ranging about 100° F. The onset of the paralysis was contemporaneous with 
clinical jaundice which continued for one month. The first evidence of any lymph- 
adenopathy was noted by the patient in the summer of 1942. The patient remarked 
tirst the swelling of her cervical glands and “played with them” but states that axillary 
nodes were also enlarged and, with the cervical nodes, were tender but not painful. 
lhe lymphadenopathy has persisted in varying degree until the present, but was 
greatest in the winter of 1943 which was also the period of greatest febrility and of 
the beginning of respiratory symptomatology. A “marked hilar lymphadenopathy” 
is evident in a chest roentgenogram taken routinely in March 1942 (figure 2). 

The patient's febrile reaction to her illness was most remarkable through a period 
ot sustained fever throughout 1942 and the first half of 1943. She recorded a daily 
temperature elevation, usually to 101° F., sometimes higher. Since mid 1943 the fever 
has been less consistent, the patient noting only a temperature of 100° F. for three to 
tive days at approximately monthly intervals, when prompted to record it because of a 
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Fic. 2. Roentgenogram of chest, Case 1, showing marked hilar lymphadenopathy in March 
1942, ten months prior to onset of respiratory complaints. 


“flushed feeling.” Malaise, easy fatigability, anorexia, insomnia, and severe calf 
muscle soreness were her complaints during the period of continued fever. 

The patient’s respiratory complaints began in January 1943 with a persistent and 
severe cough productive of one-half to one cupful of yellowish, non-malodorous sputum 
daily. Her fever and lymphoglandular enlargement were greatest and most con 
sistent at this time. The cough persisted for three months, the patient being up and 
about attending to household duties. It was associated with sharp chest pain on 
respiration and on coughing, referred anteriorly and posteriorly, being especially 
marked along the rib margins. Although the cough largely subsided in March 1943 
and the patient has now had no cough at all for at least one year, the-chest pain per- 
sisted through the spring of 1943. It is still present and is described as a “sore 
pain,” referred retrosternally, on deep breathing. Occasionally there is fleeting and 
sharp costo-marginal pain. 

In the past three years an effort syndrome has been present comprising exertional 
dyspnea, easy fatigability, perspiration and palpitation on light exertion. For these 
three years the patient has also had nausea daily, and vomited about twice weekly 
She has had some loss of appetite. Her present weight of 124 lbs. is compared to 
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her best weight of 138 Ibs. in 1940. She describes severe joint pains in elbows and 
knees, without swelling, but with aggravation by movement throughout the winter of 
1944-1945. 

There is no history of occupational exposure to dusts or to cotton, and no nistory 
of any genital infection, nor of any skin sores or ulceration. 

Physical Examination. The patient’s general appearance was that of an ap- 
parently well-nourished, healthy adult young female of hyposthenic habitus. Her 
temperature was 99° F., pulse 80, blood pressure 115 mm. Hg systolic and 80 mm. 
diastolic. Skin: There is a seborrhea sicca of the scalp with mild involvement of the 
facial skin, the skin being otherwise unmarked by scar or sore. Eyes: Consultant 
notes that “both fundi are normal. Slit lamp examination of anterior segment of both 
eyes is normal.” Nose and throat: Normal. Chest: Symmetrically well developed. 
No abnormality of breath sounds, tactile or vocal fremitus or of resonance to percus- 
sion. Heart: Not enlarged. Sounds of good quality. No murmurs. Normal sinus 
rhythm. Abdomen: The spleen is enlarged and is palpable, descending two to three 
fingers’-breadth. Its tip is moderately tender. There is a slight, poorly defined right 
upper quadrant tenderness to deep palpation. Lymphatics: The anterior cervical 
lymph glands are enlarged to 0.5 to 1 cm. diameter. Several supraclavicular and right 
and left axillary nodes are palpably enlarged. All are moderately tender. Pelvis: 
Negative except for Trichomonas vaginalis. 

Laboratory Examination. The erythrocyte count was 4.6 million per cu. mm., 
hemoglobin 12.5 gm. Total leukocyte count was 7,650 per cu. mm. with 68 per cent 
segmented neenyeIne, 3 per cent unsegmented, 26 per cent lymphocytes, 1 per cent 
monocytes, 2 per cent eosinophiles. The sedimentation rate (Cutler) was reported as 
12 mm. per hour, with a maximum settling of 2 mm. in one five minute period. 

Blood chemistry: Serum protein 7.1 gm., albumin 4.4 gm., globulin 2.7 gm. 
Urea nitrogen 11.3 mg. per cent, non-protein nitrogen 34 mg. per cent. 

The Kahn test was negative; a smear for malarial parasites was negative. 

The urine was alkaline with specific gravity of 1.008, negative for albumin and 
sugar, contained a few squamous cells and amorphous urates. A catheterized speci- 
men was negative on culture. 

Blood agglutination: Positive in 1: 80 dilution for Br. abortus on three occasions. 
Negative for P. tularensis, E. typhosa, and paratyphoid A and B. 

The opsonocytophagic test with Brucella abortus and the patient's citrated whole 
blood showed marked phagocytosis in. all 25 cells. 

Skin tests: Negative after 24 and 72 hours to 0.1 c.c. of Brucellergin intra- 
dermally on two occasions. Also negative to 0.1 c.c. of Bacterin (Brucella vaccine, 
4 million organisms per c.c.). Negative also to intradermal tuberculin, in ascending 
dosage to 1 mg. O. T. (1:100). Negative to Frei antigen and Coccidioidin. (All 
skin testing was done after completion of blood agglutination and opsonophagic 
studies. ) 

Blood culture: Cultural study of the patient’s blood directly and with guinea pig 
inoculation was on three occasions negative for brucella. 

An electrocardiogram was normal. The basal metabolic rate was determined as 
minus five. 

Report of bronchoscopy: “The bronchial mucosa was markedly thickened and 
granular along the medial wall of.the left bronchus from left of the carina to the orifice 
of the left upper lobe. In one region there was scarring.* Some thickening of the 
mucosa was also noted in the right bronchus. No obstruction. Impression: Granulo- 
matous lesion, coccidiosis? Cultures taken.” The cultures of aspirated sputum were 
negative for Brucella abortus, and negative for pathogenic fungi. 


* This description is of interest in view of what has come to be regarded by pathologists ** 
as the characteristic lesion of brucellosis: A lymphogranulomatous involvement in which the 
basic reaction involves the reticulo-endothelial system with a proliferation of large mono- 
nuclear cells. This is succeeded by necrosis and then a proliferation of fibroblasts or a scar 
Composed of reticulum. 
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Roentgenographic study of the patient’s chest, hands and long bones on Septembe: 
27, 1945 was reported: “A teleroentgenogram and stereo examination of the chest 
shows a normal bony thorax, smooth hemidiaphragms and clear costophrenic angles 
Throughout both lung fields from apices to bases, but especially pronounced between 
the second and sixth interspaces bilaterally, one finds a process involving the inter 
stitial tissues about the terminal bronchioles and apparently causing a marked cellula: 
infiltration and moderate fibrosis. There is no definite alveolar infiltrative process. 
The pleurae are not affected. Through this feathery change one suspects that the hila: 
lymph nodes are enlarged bilaterally. The film made two years ago and submitted 
by the patient shows that this was certainly the case at that time. The trachea is 
central. Heart and great blood vessels are normal. A definite diagnosis cannot be 
made on these films. I do not believe this represents a tuberculous manifestation. 

“Roentgenographic examination of both hands and of both arms and legs shows 
no areas suggestive of sarcoid. The bones appear entirely normal.” 

Three months later, on December 11, 1945, these lung findings were still present 
(figure 3), and comparison with the previous films showed no change in the appearance 
of the lung fields. 


Fic. 3. Roentgenogram of chest, Case 1, December 11, 1945, showing persistence ot 
interstitial fibrosis. 
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SUMMARY 


This case of a febrile respiratory illness with a clinical onset characterized 
by prolonged cough, sputum, chest pain and generalized lymphoglandular 
enlargement, now presents roentgenological evidence of diffuse pulmonary 
disease without destruction in a patient not apparently ill, whose disease was 
untreated and is apparently spontaneously subsiding. Earlier roentgenologi- 
cal change is noted in the form of perihilar lymphadenopathy antedating 
the respiratory symptoms and occurring in a period of prolonged febrility 
and generalized lymphadenopathy. The lymphoglandular enlargement has 
largely subsided, splenic enlargement persisting. 

The clinical course did not support any of the tentative diagnoses except 
brucellosis. Other diagnoses were relinquished after consideration of labora- 
tory examinations which excluded the hyperglobulinemia of kala-azar and 
lymphopathia venereum, the hyperglobulinemia and skeletal changes of 
Boeck’s sarcoid, the hematological findings of blood dyscrasia and of pul- 
monary actinomycosis,”° the agglutinations of tularemia, the skin hypersen- 
sitiveness of tuberculosis, lymphopathia venereum, and coccidiosis, the 
presence of any fungi in sputum, or evidence (in a previous roentgenogram ) 
of pneumoconiosis. 


Case 2.* The patient was a 44 year old white housewife admitted March 31, 1946, 
complaining of a chronic cough. She had been exclusively a resident of New York 
City since coming to America from her native Austria 25 years ago. 

In the early winter, previous to admission, she developed a cough which persisted 
until the following spring. This cough recurred again at the beginning of winter and 
continued to the time of admission. The cough was described as irritative, was not 
productive but was accompanied by a sensation of heaviness and pressure in the chest. 
There was no dyspnea, no hemoptysis, no weight loss, chills or fever but there was 
occasional mild night sweating. 

Her father had died of a “heart attack” but there was no other history of familial 
disease. Her mother and three siblings were living and well. The patient’s obstetri- 
cal history was remarkable in that she was Para VI, Gravida 0. Her last pregnancy 
ended in 1931, and all the abortions occurred spontaneously at about the fourth month. 

A roentgenogram of the chest (figure 4) was described as follows by Dr. William 
H. Meyer: 

“Examination of the thorax shows a slight asymmetry due to moderate rotary 
curvature of the dorsal spine. The heart is within 10 per cent of limits of normal in 
relative measurements and contour except for slight straightening of the left heart 
border. 

“There is a considerable degree of hilus, root branch and central bronchial thick- 
ening. The latter consists of reticular and spotty peri-bronchial infiltration seen in 
both central lung fields extending especially toward the terminus of the upper inter- 
costal branches on both sides. The location of the lesion here along with small 
lymphoid deposits suggests its tuberculous nature of the chronic bronchopneumonic 
type. 

“As stated, the parenchymal infiltration is more marked in the upper lobes but 
nevertheless is seen somewhat diminishing in extent toward the base, and mainly so 
on the right side. 


*This case was observed during her second admission-to the service of Dr. Maurice 
Bruger at the New York Post-Graduate Hospital. 
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Fic. 4. Chest roentgenogram, Case 2, on first admission, taken April 3, 1946. 


“There is moderate concomitant pleural involvement seen both peripherally | 
the interlobar septum’and toward the bases with, however, no evidence of either free 
or encapsulated exudate. 

“Conclusion: Chronic tuberculosis, type bronchopneumonic; infiltration in both 
lungs, most marked in the upper lobes.” 

The red blood cell count was 5.05 million with 16.5 grams of hemoglobin. The 
white blood cell count was 8,450 with 72 per cent polymorphs, 1 per cent eosinophiles 
22 per cent lymphocytes and 5 per cent monocytes. Urinalysis was negative. The 
sedimentation rate (Westergren) was 12 mm./hr. The Wassermann reaction was 
negative. Concentrated smears of gastric washings and of sputum were negative fot 
Mycobacterium tuberculosis. The patient was afebrile during her hospital stay 
being discharged at the end of one week, unimproved, to a sanatorium. 

Readmission: The patient was readmitted on August 23, 1946 still with he 
persistent cough now accompanied by fever. Since discharge she had been at a 
tuberculosis sanatorium in Denver, Colorado, where she had been studied with entirely 
negative results except for the roentgenological findings. She was discharged as a 
“negative case.” 

For the four weeks prior to admission she had had a low grade fever. She still 
coughed but stated that she “felt as though there were something there which she 
could not bring up.” There had been no weight loss even on bed rest—in fact, t! 
patient could gain weight easily. There was no pain, hemoptysis or dyspnea. 

The physical examination was similar to that of the previous admission except 
for a temperature elevation to 100.6° F. Afternoon temperature elevations ranging 
from 100° to 102° were recorded throughout this admission with the pulse rate usually 
about 100. 

A second chest roentgenogram (figure 5) was described by Dr. William 1! 
Meyer 
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“Examination of the thorax shows a diffuse reticular and spotty peribronchial 
infiltration of both lungs. This infiltration is somewhat more marked in the upper 
lobes and extends well into the parenchyma here. In addition to the bronchial thick- 
ening there is a moderate bronchial type dilatation again most marked in the upper 
lobes. There is a slight degree of pleuritic thickening in the periphery, mainly dis- 
cernible, however, in the upper septum on the right. There is no evidence of free air 
or encapsulated exudate. Conclusion: First and foremost a chronic tuberculous type 
of bronchopneumonic infiltration is to be considered. Far less likely is the possibility 
of some lymphopathy or obscure reticulo-endothelial lesion.” 

intradermal tests with increasing doses of O. T. to 1 mg. were completely nega 
tive. Concentrated smears of repeated gastric washings and culture of sputum were 





Fic. 5. Chest roentgenogram, Case 2, on second admission, taken August 26, 1946. 


reported as negative for Mycobacterium tuberculosis. Urinalysis was negative. The 
red blood cell count was 4.6 million with 14.3 grams of hemoglobin. The white blood 
cell count was 6,800 with 49 per cent polymorphs, 38 per cent lymphocytes, 12 per cent 
ionocytes and 1 per cent eosinophiles. Sedimentation rate (Westergren) was 26 

m./hr. Four cultures of sputum were negative for fungus. Blood agglutination 
tests for typhoid and paratyphoid and with Proteus X19 and OX2 were negative. 
[he macroscopic agglutination test with Brucella melitensis was positive in 1: 320 
dilution which was the highest dilution used. The macroscopic agglutination test with 
Brucella abortus was strong through 1: 1280 serum dilution and slight through 1: 5,120 
dilution. The Lederle Fegrile antigen for brucellosis also gave a positive result 
hrough 1: 320 serum dilution, the highest dilution used. An opsonocytophagic index 
lor brucellosis showed 72 out of 100 cells with marked phagocytosis. An intra- 
dermal test with 0.1 c.c. of 1:10 dilution of Brucellergen resulted in an area of in- 


duration and erythema measuring 2.5 by 1.5 cm. at 48 hours. . 
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Comment: This case illustrates in a manner closely similar to Case 1 the 
delay encountered in the diagnosis of the infiltrations of the lungs due to 
brucellosis. In American clinics brucella infection is rarely considered in the 
differential diagnosis of non-tuberculous pulmonary disease. 


DISCUSSIONS 


The laboratory findings pertinent to the diagnosis of brucellosis require 
discussion in these cases which, after a review of the literature, we consider 
to illustrate a characteristic clinical manifestation of brucellosis. 

Recovery of the organism from blood or other body fluids would be the 
most satisfactory method of establishing diagnosis. In these cases repeated 
blood cultures were sterile. This is the usual finding in chronic brucellosis,*” 
‘$1817 where most patients are reported negative and where the need for ac- 
curate diagnosis is greatest. In the acute disease with proper technic brucella 
can usually be recovered from the blood or body fluids in a high proportion 
of cases,**** ** *° although even here great difficulty is encountered.*” ** The 
great majority of diagnoses must be based not on culture of the organism, 
but on the result of other diagnostic procedures. These have significant 
limitations. 

Agglutination of the patient’s serum in dilution of 1:80 by Brucella 
abortus was present in Case 1. Serum agglutination in dilution of 1:40 or 
higher is regarded as “the most reliable indicator of infection.” ** ‘A posi- 
tive agglutination reaction is the most accurate indicator of present infection 
(Dubois and Sollier ; Taylor, Lisbonne and Vidal; Meyer and others; Keller, 
Pharris and Gaub).” ** 

This is maintained in spite of admitted imperfections: (1) Some ‘strains 
of brucella are encountered which agglutinate only to low titers.”** (2) 
From 6 to 10 per cent of culturally proved acute cases fail to develop ag- 
glutinins,*”****** *° and in still others agglutinins appear only in the acute 
phase,** ** *% 7° °® °7 or only in recovery,”” ** or intermittently..**"** (3) 
The agglutination test is frequently negative in the presence of chronic dis- 
ease." *" ***° (4) Cross agglutination with P. tularensis occurs.’ The sig- 
nificance of positive agglutination in the diagnosis of present disease must 
of course always be adjudged in the light of clinical history and findings. 
The high degree of reliability of this test is emphasized by the studies of 
Shaughnessy.*® Carpenter and Chapman * have established that anti-abor- 
tus agglutinins develop only when there has been an actual invasion of the 
tissues by living brucella organisms. 

The failure of any reaction to intradermal injection of Brucellergen and 
Brucellin was noted in Case 1. This is not unusual in the presence both of 
acute ** 7? *®, 27, 8% 88 84 and chronic disease.** ** ** ** The skin test is an un- 
reliable test of infection in brucellosis.” ** There is general agreement that 
cutaneous hypersensitivity indicates previous contact, not necessarily clinical 
illness.** ** ***** Cutaneous hypersensitivity in brucellosis develops later 
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than agglutinins.’ All evidence points to the error of Gould and Huddleson’s 
statements that “all individuals who have been infected with brucella as well 
as those who are actively infected will show an allergic reaction to a satis- 
factory brucella antigen,” * and that “if the brucellergen test is negative, 
brucellosis may usually be ruled out.” ** Evans found the incidence of nega- 
tive skin tests in the presence of chronic infection to be as high as 39 per cent.’ 
And it should be noted that a study by Huddleéson’s group put the incidence 
of negative reactors at 5.5 per cent.°® 

Huddleson has offered the opsonocytophagic power of citrated whole 
blood for brucella as a diagnostic aid and states further that “it is an expres- 
sion of immunity to brucella and an indication of the progress toward re- 
covery in active infection.” “ Its value in diagnosis has been confirmed by 
other studies,’* ** ** ** ** *° although Evans and her co-workers question its 
reliability as an index of immunity “for we found strong positive reactions in 
patients with chronic brucellosis and weak or moderate reactions in recovered 
cases.’’" Tovar offers the same objection.*° 

In the absence of a positive culture it would appear that the diagnosis is 
not established to general satisfaction unless two of the specific laboratory 
tests are positive,’* although there are many published reports in which the 
diagnosis has been accepted on the basis of positive skin test alone,*” ** or of 
positive agglutination alone.*” ** ** ** 

Pleurisy * *" ** ** **°* and bronchitis are familiar to students of 
brucellosis. This type of parenchymal pulmonary involvement is not fa- 
miliar. Very few are the reports of any variety of pulmonary involvement 
attributable to brucellosis and most of them are in the European literature. 
Markoff ** in 1940 thought it could be stated that “the pulmonary form of 
the disease does not exist in North America.” However, Johnson,* 
Bogart,** Lafferty and Phillips,“ and Beatty ** had recognized this form of 
brucellosis, although Johnson admits the diagnosis on the basis of agglutina- 
tion alone, and Bogart on the basis of skin test alone or agglutination alone. 
Johnson and also Bogart describe perihilar and peribronchial infiltrations, 
spontaneously resolving. Beatty,** although not presenting his diagnostic 
criteria, studied 12 cases of undulant fever with respiratory symptoms and 
described the roentgenological findings as consisting of hilar infiltration, 
peribronchial infiltration, thickened pleura, pleural adhesion and pleural 
effusion. Sidel and Segal °° reported a case simulating pulmary tuberculosis 
with “suspicious x-ray findings” which were not enumerated and which 
subsided spontaneously. 

The European literature also contributes to the description of a fairly 
characteristic course in pulmonary brucellosis with perihilar lymphadeno- 
pathy, an initial bronchitis or pneumonitis of prolonged duration and usually 
with spontaneous resolution. Markoff *’ reports three cases all with hilar 
gland swelling and perihilar infiltration similar to the hilar gland enlarge- 
ment described by both Bogart and Johnson with eventual clearing. Arroba- 
Juzgado * described in 1936 the study of a patient presenting perihilar lym- 


43, 44, 46 
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phadenopathy associated with generalized lymphadenopathy in whom skin 
and blood agglutination tests were negative but with Brucella melitensis 
finally recovered from the blood. His patient had a lymphocytosis such as 
is found in about one-half of the acute brucella infections.” 

Markoff **** emphasizes the importance of the initial bronchitis. The 
severity and prolonged clinical course of the bronchitis of brucellosis is re- 
marked on by Johnson whose three cases required 14 to 17 weeks for re 
covery. Bethoux ** also mentions the prolonged duration of bronchitis in 
brucellosis, reporting cases of four and five months’ duration and emphasizes 
the predominance of pulmonary symptoms with minimal physical signs, sug- 
gesting that this may be due to the observed tracheo-bronchial adenopathy. 

Slow resolution with ultimate recovery was noted by Harris “ in report- 
ing the roentgenological findings in two cases of brucella pneumonia. 
Bronchopneumonia in brucellosis is also reported by Markoff,** ** Bethoux,** 
Bjurstrom,** Curschmann,** Kristensen and Holm,** Attinger,®® Greichner,” 
and Bolaffi.*’ The morbid anatomic changes are described by Sprunt and 
McBryde.” Bjurstrom’s case was one of pneumonia with bilateral pleural 
effusion which yielded the organism on culture. Vedel, Puech, and Vidal “ 
report spontaneous resolution of a pyopneumothorax in brucellosis. Acute 
brucella empyema not requiring surgery has been reported by Macdonald.’ 

Besides the early perihilar involvement and the peribronchial infiltration, 
both of the cases here reported showed evidence of persistent fibrotic changes. 
The tendency to fibrosis in pulmonary brucellosis has been previously ob- 
served by Lafferty and Phillips ** who described in three cases a prolonged 
clinical course of respiratory symptomatology with roentgenological evedence 
of “rapidly progressive fibrosis” succeeding the “peribronchial congestion, 
or rather diffuse bronchopneumonia.” Bogart,”® in the discussion of the 
same paper, adds the testimony of his experience, stating that the tendency 
of the infiltration to be quickly absorbed “does not always occur, as I have 
seen some cases which have undergone gradual absorption and fibrosis over 
a period of one to two years.” 

Di Pace “* in relating three cases of bronchitis in brucellosis discusses the 
question whether it represents actual invasion of the tissue by the organism 
In this connection Huddleson * states regarding brucellosis in Malta that 
“pulmonary complications are due to secondary invasion as it has been im 
possible to recover Brucella melitensis from the sputum.’ This has been 
a prevailing impression regarding the disease in this country. Nevertheless, 
sputum '* °° and pleural ** *t and empyema * fluid have yielded brucella when 
looked for, in a number of studies since Eyre in the 1908 Milroy Lecture ° 
first gave Fiorentini credit for isolation of the organism from the sputum in 
bronchopneumonia. 

Bethoux ** as well as Harris *’ point out the ease and frequency with 
which the disease, “la phtisie méditerranéenne,” simulates tuberculosis and 
is mistaken therefor. The need for reévaluating our concept of brucellosis 
as it affects the lung is well illustrated by the experience of Hardy who wrote 
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in 1929 °° of a series of 125 cases of undulant fever that “a cough was only 
occasionally present.” Then in the following year stated, “More careful 
records in our later series of 175 cases indicate that more than one-third of 
the patients had a cough, some with mucoid or mucopurulent sputum.” * 
Careful reporting should eventually define what part of the non-tuberculous 
infections of the lung are caused by brucellosis. 


CONCLUSION 


1. Two cases of chronic diffuse pulmonary disease due to brucellosis are 
presented. 

2. A review of the literature suggests that these are instances of a char- 
acteristic clinical course in pulmonary brucellosis marked by perihilar lymph- 
adenopathy, bronchitis or pneumonitis of prolonged duration and usually 
spontaneous subsidence with resorption or fibrosis, all of which stages have 
been separately reported in previous studies. 
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WAR EDEMA IN THE CIVILIAN POPULATION 
OF SAIPAN * 


By N. B. Kurnicx,? M.D., New York, N. Y. 


Reports on hunger edema were published many centuries ago. Diogenes 
Laertius described the fate of the philosopher Heraclitus (born ca. 435 B.C.) 
who, despairing of his fellow man, withdrew to the hills as a hermit. Here 
he subsisted only on herbs, became dropsical and died. Since then, recorded 
history reports the frequent recurrence of epidemics of edema in periods of 
famine." The condition particularly attracted the attention of the medical 
profession in Central Europe during its outbreak in the First World War, 
when it became known as “War Edema.” ‘These observers were the first to 
appreciate the importance of the dietary factor in the etiology of this disease 
They excluded infectious factors and considered avitaminosis unlikely in the 
etiology. Knack and Neumann,’ Lippman,’ and Schittenhelm and Schlecht ‘ 
were the first to carry out serum protein determinations on patients with war 
edema (by refractometric methods). They found the values to be con 
sistently reduced. These authors suggested, therefore, that protein defi 
ciency in the diet might be the etiological factor. The observation that serum 
protein concentrations are regularly reduced in nutritional edema has received 


wide confirmation.®™ * * ® % 1% 2% 12, 1%, 14, 15, 16, 17, 18, 19, 20, 21,22 9K ohman ** dem 


onstrated experimentally that diets inadequate only in protein resulted in 
edema in rats, and that the simple addition of protein prevented the disease. 
Frisch, Mendel and Peters ** repeated her experiments and demonstrated a 
reduction in plasma proteins in the edematous animals. These findings made 
it appear probable that nutritional edema was due to the reduction in the 
colloid osmotic pressure of the plasma secondary to the reduction in serum 
albumin, as would be predicted from Starling’s theory.” Leiter * produced 
edema in dogs by effecting a reduction in plasma proteins by plasmapheresis 
Starling’s theory thus became generally accepted as satisfactorily explaining 
the pathogenesis of nutritional edema.” ********* A total protein of 5.0 
to 5.5 grams per hundred c.c. and an albumin concentration of 2.5 to 3.0 
grams per hundred c.c. was considered to be the critical level below which 
edema was to be expected.** ** ** 

The principal problem that remained for the clinician was to distinguish 
protein deficiency edema from that due to vitamin deficiency. Some authors 
deemed it not unlikely that war edema represented a mild form of beriberi, 
and as a matter of fact low serum protein levels have been reported as a char 
acteristic finding in beriberi.** Part of the edema observed in some patients 
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on deficient diets may well be attributed to cardiac failure due to vitamin B, 
deficiency, while associated protein deficiency may contribute to the accumu- 
lation of fluid in the tissues. The arguments against vitamin B, deficiency 
in most outbreaks of war edema are: 


1. The failure to detect any cases of frank beriberi in large epidemics. 

2. The preservation of normal reflexes in the patients with war edema 
(whereas in Hong Kong, where beriberi was a common finding, dimin- 

ished reflexes were almost constant, even in subclinical cases ).*° 

The bradycardia and diminished heart size and cardiac output (as 

opposed to the tachycardia, cardiomegaly, congestive failure, and 

increased cardiac output of beriberi).*° ** 

4. The failure of the patient to respond to massive vitamin therapy.” * 


89, 40 


w 


Simonart,‘’ however, reported relief of edema and increase in serim 
protein concentration after vitamin B therapy. He used brewers’ yeast as 
the source of vitamin B. Brull** has demonstrated that yeast is a readily 
assimilated source of nitrogen. Brull and his collaborators ** and Crismer * 
carried out extensive studies of vitamin content and excretion tests in patients 
with war edema during the recent German occupation of Belgium and France. 
They discovered no evidence of vitamin deficiency in their cases. Brull 
found the average serum protein concentration normal in the non-edematous 
population of Belgium, while that of the edematous group was about 4.5 
grams per cent. Harden and Zilva‘** demonstrated experimentally that 
monkeys fed on a beriberi producing diet of polished rice, developed edema 
but no neuritis if vitamin B, was added. 


MATERIAL 


About three months after the invasion of Saipan, the hospital admissions 
to the civilian hospital began to include a large number of patients with 
peripheral edema, some of whom also had ascites and hydrothorax. Most 
of these patients complained of muscular weakness, characterized particularly 
by difficulty in arising from the customary squatting position. These find- 
ings were suggestive of the neuritis and edema of beriberi. However, ex- 
amination revealed that the reflexes were normal, that there was no evidence 
ot cardiac failure, and that findings indicative of other vitamin deficiencies 
were lacking. Large doses of thiamine, parenterally, were without effect. 
it was the impression of the author, therefore, that these cases probably 
represented nutritional edema due to protein deficiency rather than to avita- 
minosis. Therefore, the following study of serum proteins was undertaken 

table 1). The copper sulfate method of Phillips, Van Slyke, et al.** was 
used, as the most réadily applicable under field conditions. 

The subjects had been living in the hills or in an internment camp on a 
diet consisting of rice, a few greens, onions, and about an ounce of fish daily. 
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TABLE I 
Se P i 

wpe 2.5-3.0 | 3.1-3.5 | 3.6-4.0 | 4.1-4.5 | 4.6-5.0 | 5.1-5.5 | 5.6-6.0 | 6.1-6.5 
Patients with edema 
October 1944 1 1 3 2 9 2 
Patients with edema 
November 1944 2 § 4 12 16 12 8 7 
Total patients 
with edema 3 6 7 14 25 14 8 7 
Orphans 
November 1944 ; 2 7 3 

Se P i Le ’ % ss 

en” 6.6-7.0 | 7.1-7.5 | 7.6-8.0 Total than 3.5 os * oy" R Age! 
Patients with edema 
October 1944 1 19 18 1 5.3 . 94.7 
Patients with edema 
November 1944 3 1 70 51 4 5.7 72.9 
Total patients 
with edema 3 1 1 89 69 5 5.5 77.5 
Orphans 
November 1944 16 13 1 42 a 30 71.4 4.8 





The 42 orphans who served as controls lived at the orphanage maintained 
by the Military Government, and fared slightly better. At the time of 
these analyses, none of these children had edema. Fifty determinations on 
normal U. S. Army troops revealed serum protein values of 6.5 to 8.9 grams 
per cent. 

As was noted above, none of the patients responded to thiamine therapy. 
The death rate was very high. One hundred of those who died were ex- 
amined post mortem by Drs. Klosterman, Hirsch, and the author. Malnutri- 
tion was constant and advanced pulmonary tuberculosis was very common. 
(The high incidence of tuberculosis in the malnourished was noted also by 
Leyton in Russian prisoners of war.°) In no case were gross or microscopic 
changes consistent with beriberi found. The heart was normal, or small in 
all except one case. Those who survived became free of edema over a period 
of several weeks on the improved hospital diet. Unfortunately, there was no 
opportunity to follow the course of the serum proteins as the edema improved 
nor were facilities available for thiamine determinations. 


DISCUSSION 


Examination of the table reveals a definite grouping of edematous patients 
in the markedly subnormal range for serum proteins. In the small series 
studied during October (19 cases) only one had a normal serum protein level 
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In the larger series of 70°cases studied in November, only four were in the 
normal range. Among clinically well native children, less than 5 per cent 
had serum protein levels below the “critical level for edema” (5.5 gr. per 
100 c.c.) and none had a serum protein concentration below 5.1. 

It may well be that if serum albumin and globulin had been determined 
separately, an even better correlation between the incidence of edema and 
protein levels would have resulted. The colloid osmotic pressure of albumin, 
as is well known, is four times greater than that exerted by an equal concen- 
tration of globulin. Serum globulin in nutritional edema appears usually to 
have been normal or slightly increased in most series.* * % *% 7 2% 2% 8% 38 
Furthermore, intercurrent infections in many of our cases may well have 
contrived to increase the serum globulin, thereby masking the hypoalbu- 
minemia. Tuberculosis, syphilis and yaws, all of which tend to elevate 
serum globulin levels, were extremely common. Positive serological tests 
(Kahn) were found in 56.3 per cent of the Chamorros, 40.0 per cent of the 
Koreans, and 26.7 per cent of the Japanese examined (986 examinations 
evenly distributed among the three groups) .*° 

Intestinal helminthiasis (Strongyloides, hook-worm and ascaris) was 
universal. This may have contributed to the protein deficiency. 

Vitamin B, deficiency seems to have been excluded on clinical grounds. 
We concluded therefore, that the edema of our patients was adequately ac- 
counted for on the basis of hypoproteinemia alone. 


CONCLUSIONS 


Our results lend support to Starling’s concept of the factors involved in 
edema formation. It is of interest that several observers have recently 
challenged the role of hypoproteinemia in the pathogenesis of war edema. 
Chief among these are Keys and his co-workers,** who subjected 34 healthy 
volunteers to prolonged protein deprivation. They found that edema oc- 
curred in almost all in two to six months, while the serum proteins were 
reduced by only 0.73 gram per cent (average). They considered the con- 
sequent reduction in osmotic pressure to be insufficient to account for the 
development of edema. Others have felt that the simple explanation of re- 
duced colloid osmotic pressure was inadequate, since it failed to account for 
the approximate 10 per cent of cases of nutritional edema with serum proteins 
within the normal range.* Most of these authors prefer to consider a neuro- 
hormonal imbalance to be at fault.” *"** They point to the bradycardia, 
lowered basal metabolic rate, marked hypoplasia of the thyroid, and polyuria 
as evidence. They consider the subsidence of edema in many cases simply 
on bed rest, without concomitant rise in the serum proteins, and the fluctua- 
tion of edema with changes in salt and water intake, as points at variance with 
Starling’s formulation. Gounelle and his collaborators * ** object to the 
causal relationship of reduced colloid osmotic pressure to edema because they 
failed to find reduction in serum protein in the phase preceding clinical edema. 
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However, during edema, they consistently found fhe serum protein concen- 
tration to be reduced as compared to the preclinical phase. Laroche and his 
co-workers ** found a reduced serum cholesterol in their patients and sug- 
gested that this might be significant in the pathogenesis of edema. However, 
others have found normal cholesterol values in most of their patients.* * ** ** 
Brull ** suggested that a direct renal and cardiac influence resulting from the 
protein deficient diet contributed to the edema, but admitted that the reduc- 
tion in serum proteins was the most important factor. His work indicated 
that the kidney of a malnourished dog, when transferred to the neck of a 
normal dog, functioned less adequately than the similarly transplanted kidney 
of a normal control animal. Loeper et al.*° agree that lowered osmotic 
pressure is found in most cases, but argue that this may be a result rather 
than the cause of the morbid state. They consider neuroglandular causes, 
and increased capillary permeability and fragility more likely etiological 
factors. 

We are loath to dismiss so simple and convincing a scheme as Starling’s 
theory affords. We believe that by regarding the conditions as dynamic 
rather than static, we can account for the discrepancies alluded to. We may 
state the factors at play in determining the transudation of fluid across the 
capillary membrane by the following formula, which represents the conditions 
at equilibrium, neglecting lymphatic drainage: 


P, + COP. — COP, — P: = COP, + P: — COP: — Py, 


P., Py represent the blood pressure against the wall of a capillary at 
its arterial and venous ends, respectively ; 

COP:, COP, represent the colloid osmotic pressure of the tissug fluid 
and plasma respectively ; 

P, represents the pressure of the tissue fluid. 


The left side of the equation states the conditions favoring transudation of 
fluid into the tissue spaces at the proximal end of the capillary ; and the right 
half states the conditions favoring resorption of fluid at the venous end. 

If, now, we were to disturb the equilibrium by reducing COP), the effect 
would be to favor transudation and oppose resorption. The resulting move 
ment of fluid will quickly reestablish equilibrium, since the loss of protein-free 
fluid from the blood will tend to raise COP, toward its original level and to 
increase P:;. Examination of the blood at the new equilibrium, in which 
edema now exists, may reveal no significant hypoproteinemia. Hemocon 
centration should, however, be apparent. Studies on patients with war 
edema reveal normal or elevated red counts and hemoglobin in the absence 
of iron deficiency.” ***** Lippman * described the “paradoxical” behavior of 
the red count and hemoglobin in that they were higher during the edema than 
after its subsidence. This may be taken as evidence of hemoconcentration 

srull ** found that dogs maintained on protein free diets developed increased 
total plasma volume as well as total body water, while the relative red-cell 
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volume tended to rise slightly. During the course of his experiment, the 
dogs lost a considerable amount of weight. If the values are recalculated to 
give absolute values instead of being expressed as c.c. per kilo as Brull did, 
a typical experiment reveals a total plasma volume of 435 c.c. before the 
experiment and 391 c.c. after the protein deprivation. Chang * found that 
his patients with nutritional edema had reduced plasma volumes, although the 
water content, expressed in c.c. per 100 c.c. of plasma, was increased due to 
the reduction in plasma proteins. Keys *’ found that the average plasma 
volume in his 34 normal starved males rose from 45.6 to 64.0 c.c. per kg. 
hody weight, while the average body weight fell 17 kg. Assuming an initial 
average weight of 70 kg. we find that, as in Brull’s experiment, the average 
total plasma volume actually fell from an initial level of 3192 c.c. to 2352 c.c. 

If, on the other hand, P. and Py, were increased, as by prolonged standing 
or sitting without exercise, the tendency to filtration would be increased and 
to resorption decreased. The loss of fluid would elevate COP, above normal 
and increase P, to reéstablish equilibrium. That edema of the legs occurs 
in normal persons on prolonged standing or sitting without muscular activity 
is acommon observation (as in the refugees of the present war after extensive 
train travel).** Thompson, Thompson and Dailey ** and later Youmans 
et al.** determined plasma proteins in normal subjects in the erect position 
and found that they were significantly elevated, as predicted by our formula. 
Carles * has shown that the diminished *renal output which occurs in the 
erect position may be prevented by wrapping the legs firmly with an elastic 
bandage. The effect of this procedure would be to increase Pr, thereby 
preventing transudation of fluid. 

The effect of excessive hydration or dehydration on subjects with low 
serum proteins is also apparent from the equation. The ingestion of salt 
and water will tend to correct the hemoconcentration described above, thereby 
lowering COP, and thus aggravate the edema. Dehydration would have 
the opposite effect. In both cases reéstablishment of equilibrium tends to 
return COP, toward normal so that analyses may fail to reveal any significant 
change. 

Likewise, bed rest of the edematous patient lowers the blood filtration 
pressure (P. and P,) in the dependent portion of the body (where edema 
fluid accumulates) thus permitting the factors which favor resorption to 
“drive” fluid back into the circulation whence it is excreted by the kidneys. 
(he same factors which favor transudation favor renal filtration, which may 
account for the polyuria and polydipsia noted by many authors.* * ** ** °% °* °° 

Just as the normal range for plasma protein concentration is a fairly 
wide one (6.5 to 8.9 per cent in our series), so the level at which edema will 
occur must be wide, since, as we have demonstrated, transudation is a dy- 
namic process and may become clinically evident as edema even when the 
resultant colloid osmotic pressure is not considerably reduced from the nor- 
mal. However, it may be stated that the usually accepted “critical level” for 
edema (total protein of 5.5 plus or minus 0.3 gram per cent, and albumin 2.5 
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plus or minus 0.2*°) will apply to most cases, since at this level all com- 
pensatory mechanisms seem to be without avail *’ and transudation stops only 
when sufficient edema fluid has collected to increase P: appreciably at which 
point it is readily apparent clinically. 

Govaerts and his co-workers ***:** have found, by osmometric deter- 
minations on the serum of patients with famine edema, that the colloid 
osmotic pressure was, on the average, lower than would be expected from 
calculations based on the formula of Govaerts °° and Schade and Clausen.*°’ 
Govaerts ** suggested that this discrepancy is accounted for by the production 
of abnormal proteins in famine, as is indicated also by the abnormal arginine : 
lysine ratio,°’®* the shift in the curve of protein precipitation by phosphate 
solutions,** and the slight shift among the globulins in the Tiselius electro- 
phoretic pattern.** Govaerts °° found the plasma proteins within the 
normal range in three; and the colloid osmotic pressure normal in only one 
(normal range of total protein 7.0 to 9.0 gm. per 100 c.c. and of colloid 
osmotic pressure 35 to 40 cm. water) of 75 subjects. The average colloid 
osmotic pressure was reduced to 60 per cent of normal, while the average 
serum protein concentration was 78 per cent of normal. Twenty-seven de- 
terminations revealed total proteins above 5.5, but only three patients had 
colloid osmotic pressures above the “critical level for edema” (30 cm 
water).*” The colloid osmotic pressure rose only insignificantly with the 
subsidence of edema on bed rest from an average of 25.6 to an average of 
28.5 cm. of water. Thus, whereas Govaerts’ findings explained many of the 
apparent discrepancies with Starling’s theory in cases of famine edema, the 
considerable number of patients with only slight reduction in colloid osmotic 
pressure, and the subsidence of edema without significant rise in osmotic 
pressure remained to be explained. These, we believe, are accounted for in 
the dynamic formulation we have presented. 

We are, therefore, of the opinion that nutritional edema, such as was 
observed in our cases, is due to hypoproteinemia and that the resultant re 
duction in colloid osmotic pressure, even though transient and inapparent in 
many instances, accounts for the principal symptomatology of this disease. 


SUMMARY 


1. Serum protein determinations were performed on 89 edematous and 
42 non-edematous patients who had subsisted on a deficient protein intake. 

2. The results indicate that hypoproteinemia was an almost constant 
finding in the former group. Total protein values as low as 2.5 gm./100 c.c 
were noted. Beriberi was excluded on clinical grounds. 

3. The pathogenesis of war edema is discussed. Starling’s theory of 
the factors governing transudation appears to account for the findings. The 
deficient diet is believed to provide insufficient protein for the regeneration 
of serum proteins, resulting in a decrease in the plasma colloid osmotic pres 
sure. Since transudation is a dynamic process, the reduction in serum 
protein concentration may not be appreciable even with clinical edema. 
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GYNECOMASTIA FOLLOWING SEVERE 
STARVATION * 


By EuGene C. Jacoss,7 Lt. Col., M.C., A.U.S., Washington, D.C. 


I. INTRODUCTION 


By definition gynecomastia * is “Excessive size of the male mammary 
glands.” By common usage gynecomastia is composed of true and false types.* 
True gynecomastia consists of hyperplasia of the rudimentary mammary 
ducts and of the periductal connective tissue. False gynecomastia is a pro- 
liferation of fatty and subcutaneous tissues. This paper pertains only to true 
gynecomastia and purposely is not titled “Gynecomastia due to severe starva- 
tion,” the reasons for which will appear later. 


II. SEVERE PROTRACTED STARVATION 


During 40 months of incarceration by the Japanese, all of the known 
vitamin-deficiency diseases became prevalent. During the first eight of these 
months, 2400 of the 9000 American prisoners at the Cabanatuan Prison 
Camp died, the deaths being due primarily to inanition and associated vita- 
min-deficiency diseases. 

The diet consisted of 200 grams, more or less, of a very poor grade of 
rice, and greens, made from weeds. Once or twice a week, a carabao (water 
buffalo) was killed for meat. Fruits and vegetables in very small quantities 
were available to the few prisoners who had brought money into camp, and 
those who worked on the farm. The daily diet averaged from 800 to 1200 
calories, about 60 calories being protein and the rest carbohydrate. The 
diet was practically devoid of fat. 

After two years (four months in combat; 20 months in prison camp) of 
starvation, each prisoner received four Red Cross parcels. The parcels 
weighed 11 pounds each, and contained largely canned foods. Using these 
foods to supplement the regularly issued diet, there was adequate food and 
vitamins for a period of three to four months. After that the diet again 
became insufficient, and remained such until liberation 22 months later. 


III. True GYNECOMASTIA 


Three weeks after the arrival of the Red Cross food, a white male of 23 
years complained of a painful, swollen breast. There had been no history of 
injury. A malignancy was suspected by the surgeon, Colonel William D 
North, M.C., U. S. Army, and the breast was promptly removed. Within 

* Received for publication June 16, 1947. 

+ Associate, American College of Physicians. Office of the Surgeon General, U. S. 


Army. Formerly Chief of Medical Service, Japanese Prisoner of War Hospital, Cabanatuan, 
Philippine Islands. 
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a week a second case appeared, and it was likewise resected. Although the 
pathologist, Captain Robert Lewis, M.C., U. S. Army, was unable to make 
sections of the tumors because of inadequate equipment, he reported that the 
gross specimens appeared to be gynecomastia. Since liberation, the patho- 
logical diagnosis has been verified many times. 

Within a few weeks some 300 cases were observed in the hospital. It 
was estimated that at least another 300 cases existed in the camp, but were 
not severe enough to be reported. Approximately 10 per cent of the 
prisoners in camp were involved. Four per cent were advanced cases; 6 per 
cent were mild. 

The ages of those developing gynecomastia varied from 18 to 64 years. 
Forty-six cases (15 per cent) gave a previous history of gynecomastia at 
puberty. An Army sergeant, aged 64 years, stated that this was his third 
experience with painful swollen breasts. He had had gynecomastia at 
puberty, and again after a long serious illness. 

At least 50 per cent of the cases were bilateral, although it was usual for 
one tumor to precede the second by from one to eight weeks. The tumors 
consisted of smooth subcutaneous disks of firm tissue, attached at the centers 
to the nipples. Because of the absence of fat, the tumors could be readily 
palpated, and even picked up from the chest wall and moved from one to two 
centimeters. They varied in size from one to five centimeters (average 2 
cm.). Ninety per cent were tender, some so sensitive that clothing could not 
be worn against them. Fifty per cent of the patients complained of constant 
pain, likened to a painful cellulitis. In nine cases (3 per cent) a secretion, 
similar to colostrum of parturition, was present. This was bilateral in two 
cases. In one case the secretion appeared to be milk. 

In none of the cases was a definite history of injury obtained. After 
the gynecomastia had become established, however, because of its marked 
sensitiveness, any external pressure produced extreme pain, and was occa- 
sionally mistaken for an injury. 

The tumors reached a maximum size in one to eight weeks, and remained 
stationary until they spontaneously disappeared in from one to 24 months 
(average four months). None showed any tendency to grow after their size 
had once become stabilized. None became nodular or lobulated. None be- 
came malignant during observation (22 months). 

Because of the vast number of vitamin deficiency diseases, it was natural 
(o attempt to explain the tumors of the breasts on a deficiency basis, but it 
was noted that the tumors had not developed during starvation. They ap- 
peared several weeks after the diet had become adequate ** when other de- 
ficiency diseases were disappearing. And then as the diet became inadequate 
again, the tumors slowly became painless and disappeared, while the defi- 
ciency diseases slowly reappeared. No new cases of gynecomastia were 
observed during the next 20 months,* while the diet was again minimal and 
barely compatible with life. 
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After liberation and a sudden return to an adequate American diet, the 
prisoners literally gorged themselves for a matter of weeks. Weight gains 
of from 10 to 15 pounds a week were common. Within three to four weeks 
after the diet became adequate, cases of gynecomastia appeared. Many 
prisoners who had not previously developed gynecomastia following the issue 
of Red Cross parcels were now affected. It is estimated that nearly 50 per 
cent of the returning prisoners-of-war of the Japanese had some degree of 
gynecomastia on return to the United States. 

Since there was great anxiety on the part of the prisoners to see their 
families and homes, which they had been dreaming of for 40 months, many of 
the tumors were minimized and as a result overlooked. In spite of this, 
several Army General Hospitals collected sizable series of cases * '* of gyne 
comastia among the recovered prisoners. 


IV. Causes oF GYNECOMASTIA 


In attempting to determine the cause of gynecomastia following starva 
tion, it is natural to review the already established causes * of gynecomastia 


1. Males at puberty * frequently develop gynecomastia. It is rather well 
established that this condition is a result of a temporary imbalance of the sex 
hormones, a deficiency of androgen due to hypogonadism, or a relative in 
crease of estrogen. Most of the tumors disappear spontaneously within a 
few months, as the sex hormones assume their normal relationship. Most of 
these tumors disappear promptly with a few injections of testosterone. 

2. Atrophy of the testicle from any cause (roentgen-ray, mumps, injury, 
tuberculosis, syphilis, malignancy, orchitis, varicocele or undescended testes ) 
or orchidectomy lowers the androgenic function, predisposing the individual 
to gynecomastia. Again injections of testosterone cause many of the breast 
tumors to disappear, leaving no residuals. 

3. Estrogen-producing tumors in the male at any age may result in 
gynecomastia. Examples are: chorioepithelioma, teratoma and interstitial 
cell tumor of the testicle; hyperplasia or tumor of the cortex of the adrenal; 
or adenoma of the pituitary. 

4. Pseudohermaphrodism is frequently associated with gynecomastia due 
to insufficient androgenic function. By supplying testosterone, the gyne 
comastia can frequently be relieved and the male secondary characteristics 
accentuated. 

5. Cirrhosis of the liver is often associated with gynecomastia, apparently 
because of impaired liver function. The diseased liver is unable to inactivate 
estrogen, resulting in increased or relatively increased estrogen levels. 

6. Estrogen-treated diseases such as migraine occasionally result in typi- 


cal gynecomastia. 
7. Injury is occasionally blamed for gynecomastia, but an accurate his- 
tory usually reveals that the tenderness of the breast was already present 


when the alleged injury took place. 
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8. Other conditions, such as leprosy, have been reported in association 
with gynecomastia, but the reason for it is not understood. 

Summarizing the above causes, it is apparent that gynecomastia is closely 
associated with a decrease in the androgenic function or level, an increased 
estrogenic function or level, or both. It also appears that a reduction of the 
increased estrogen level or an increase of the lowered androgen level causes 
many of these tumors to subside. However, cases that are neglected or un- 
treated for months or years do become fixed, and fail to respond to large 
doses of testosterone. 


V. Discussion OF THE GYNECOMASTIA ASSOCIATED WITH STARVATION 


Starvation causes a decrease of sex hormone production *° directly by 
action on the gonads and indirectly by decreasing the gonadotrophic function. 
Estrogen and androgen levels are both decreased. Following protracted 
starvation, an adequate diet for several weeks or months stimulates sex hor- 
mone production directly by action on the gonads, and indirectly by increas- 
ing the gonadotrophic function. If no other factors were involved, estrogen 
and androgen levels would become normal. 

However, there are other factors. Normally, the liver inactivates any 
excess of androgen and estrogen,” * ® which tends to keep the levels and ratio 
normal. When the liver has been impaired by starvation, it becomes unable 
to inactivate estrogen,” ** but can still inactivate androgen.’ As long as the 
starvation continues, there is no or very little excess of estrogen, because of 
the diminished production of estrogen. When the diet subsequently becomes 
adequate, however, estrogen as well as androgen production is stimulated.* 
Estrogen then rises above normal, whereas the androgen remains normal. 

The rudimentary ducts of the male breast are sensitive to increased 
estrogen levels,” *® and respond with hyperplasia of the ducts and the peri- 
ductal connective tissue, resulting in true gynecomastia. In this series true 
gynecomastia appeared in 6 per cent to a mild degree, and in 4 per cent to an 
advanced degree, following receipt of Red Cross parcels subsequent to two 
years of starvation. Gynecomastia appeared in nearly 50 per cent of the 
prisoners after liberation and adequate diet, subsequent to 40 months of 
starvation. 

Gynecomastia slowly disappeared, both during further starvation (aver- 
age four months) due to diminished production of estrogen, and after ade- 
quate diet (average six months) due to recovery of the impaired liver and 
its subsequent inactivation of the excess estrogen. 

A question naturally arises at this point: Why was there no gynecomastia 
seen in early starvation? Trentin and Turner ** have shown that as the food 
intake level decreases, the amount of estrogen required to produce minimum 
duct growth responses of the mammary glands of male albino mice is con- 
siderable, and proportionately increased. Astwood et al.'* have shown that 
the mammary duct system is much less sensitive to estrogen during inanition. 
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Hertz ** has reported that estrogen was less potent in the presence of a folic 
acid deficiency diet. 

It would be interesting to be able to determine just which factors in star- 
vation produced the diminished gonadotrophic, androgenic and estrogenic 
functions. The diet during starvation in the reported group was deficient 
in every type of food, vitamin, mineral, and often water. It was especiall) 
deficient in fat and protein. When the diet became adequate again, it was 
adequate in all respects. It is difficult, therefore, to lay the blame ‘on any one 
specific element. 

The chemical formulae of androgen and estrogen ** show them to be very 
similar steroids. ‘To determine the source of these steroids, it is natural to 
investigate the steroids in the diet. There are at least two essential steroids 
in the normal diet : cholesterol and ergosterol. Although proof is lacking at 
this time, it is believed that the almost complete absence of these two steroids 
in the diet furnished by the. Japanese may have played an important part in 
diminishing the estrogenic and androgenic functions, and that the subse- 
quent supply of these steroids may have resulted in the stimulation of the 
androgenic and estrogenic functions. 


SUMMARY 


The normal liver inactivates excess androgens and estrogens, resulting in 
normal levels, and in a normal estrogen/androgen ratio. Severe starvation, 
directly as well as indirectly, inhibits the gonads, causing decreased andro- 
genic and estrogenic functions and levels. An adequate diet for several 
weeks to months following severe starvation directly and indirectly stimulates 
the gonads to increased androgenic and estrogenic functions, with a return to 
normal levels. As long as starvation continues, the estrogen level does not 
go above normal due to diminished estrogen production; but when after 
starvation the diet is returned to normal, the liver, impaired by protracted 
starvation, becomes unable to inactivate any excess of estrogen that may be 
produced, resulting in an increased estrogen level and a reversal of the 
estrogen/androgen ratio. The rudimentary ducts of the male breast are 
sensitive to increased estrogen levels, and respond with hyperplasia of the 
ducts, and the periductal connective tissue (true gynecomastia ). 

True gynecomastia appeared to a mild degree in 6 per cent of the pris- 
oners and to a severe degree in 4 per cent (total 10 per cent), following ade- 
quate diet (Red Cross parcels) subsequent to two years of starvation; and in 
nearly 50 per cent of the prisoners after liberation subsequent to 40 months 
of starvation. Gynecomastia disappeared both during further starvation 
(average four months) due to diminished function of the sex hormones, and 
after an adequate diet (average six months) when the liver recovered from 
its impairment and inactivated the excess estrogens. No malignancies were 
seen in this series during 22 months of observation. 
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AMEBIC LIVER ABSCESS * 


By Morris ZuCKERBROD, Major, M.C., AUS, Joserpn Litwins, F.A.C.P., 
Lt. Col., M.C., AUS, New York, N. Y., Francis T. RoGiiano, Major, 
M.C., AUS, and Davin Jeturncer, Lt. Col., M.C., AUS 


AmeEsic abscess of the liver is the most important complication of 
amebiasis. It is not a rare condition. Its highest incidence is in the tropics 
and subtropics, but, while it is reputed to be rare in the temperate climates, 
there is evidence from autopsy records (Craig *) that it is also fairly common 
in the temperate zones, though often not recognized during life. With the 
return of so many soldiers and civilians from areas in which amebiasis is 
endemic and epidemic, amebic abscess of the liver and amebic hepatitis will 
be seen much more frequently in the temperate climates. The following 
three cases occurring in a Station Hospital in New York within a relatively 
short time of each other demonstrate the need for entertaining the possibility 
of amebic liver involvement in the differential diagnosis of obscure cases of 
right upper quadrant pain, pleurisy with effusion, and sub-phrenic abscess. 


Case REpoRTS 


Case 1. History: A 38 year old sergeant was admitted to the hospital on De- 
cember 3, 1945 with the following history. He was well until three days prior to 
admission when he developed pain in the right lower chest. This pain was ag- 
gravated by breathing and by lying on his right side. For the three days prior to 
admission he had been sleeping very poorly and the pain had become so severe the 
night prior to admission that he sat upright in bed the entire night. With the pain 
he had noticed the development of a slight hacking cough productive of small amounts 
of a whitish mucoid sputum. He had perspired profusely during the three days and 
felt very weak, but had not experienced any chills or fever. During the day prior 
to admission he had noted the development of edema of the feet. 

Past History: In 1941, in the course of a routine physical examination, the patient 
was told that he had an enlarged liver but he was never hospitalized for this nor had 
he ever had any symptoms referable to his liver. He returned from the China-Burma- 
India theater of operations in October 1945 after having spent 26 months there. Dur- 
ing this time he had lost about 30 pounds in weight. His diet had been inadequate 
because of combat conditions and for months on end consisted almost entirely of 
carbohydrate foods. He had always been a moderate drinker and had never imbibed 
to the point of inebriety. Since being home, he had eaten well of a balanced diet and 
had regained three or four pounds in weight. To his knowledge, he had never suf- 
fered from any frank avitaminoses during his stay in the CBI theater. He had, how- 
ever, had four or five attacks of dysentery, all of which were treated with sulfaguani- 
dine with good response, and these attacks of diarrhea had never lasted more than two 
or three days and had never been bloody or profuse. The last attack of diarrhea 
occurred in August 1945 and a stool specimen examination at that time was supposed 
to have been negative for amebae. He regarded four or five loose bowel movements 
per day to be his normal bowel habit during the past two years. 


* Received for publication April 30, 1946. 
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Family History: His mother and sister were both said to have had liver disease, 
but he could not elaborate on its exact nature. To his knowledge, no one in his 
family had ever had amebic dysentery or amebiasis. 

Physical Examination: On admission the patient was orthopneic and dyspneic 
and acutely ill. Temperature 102.8° F., pulse 120, respirations 26, blood pressure 
108 mm. Hg systolic and 70 mm. diastolic. He was not jaundiced, but he was ob- 
viously anemic. There were signs of weight loss. The right chest was splinted 
and there were dullness, diminished breath sounds, diminished fremitus, and a loud 
friction rub over the right lower chest. A few rales could be heard at both bases dur- 
ing inspiration and expiration. The abdomen was distended with gas and fluid and the 
liver edge could be felt about 4 cm. below the right costal margin, and the splenic edge 
about 2 cm. below the left costal margin. The umbilicus was protuberant and there 
were dilated veins over the lateral aspects of the abdomen and chest. The right upper 
quadrant of the abdomen was rigid and there was marked tenderness to palpation and 
percussion at the costal margin and the anterior axillary,line on the right side. Ex- 
amination of the heart was essentially negative. There was no venous distention in 
the neck or extremities but there was pitting edema of the feet. There was no edema 
over the sacrum or pre-tibially. Neurologic examination was entirely normal. 

The blood count on admission revealed a red blood cell count of 3.2 million, with 
a hemoglobin of 8 grams. The red blood cells appeared normal. The white blood cell 
count was 29,500, polymorphonuclear leukocytes 80 per cent, lymphocytes 10 per cent 
and stab forms 10 per cent. Urinalysis was negative except for a trace of albumin. 
Serum proteins were 6.56 gm., albumin 3°75 gm., globulin 2.81 gm., and the albumin- 
globulin ratio 1.3. The icterus index was 3.5 units, and the thymol flocculation 5.0 
units. The blood Kahn test was negative. Stool examination revealed no amebae, 
ova or parasites. 

Course: Because of the findings in the chest, the leukocytosis and fever, it was 
felt that the patient had a bacterial pneumonia though a lesion beneath the right 
diaphragm was suspected. Accordingly, he was started on penicillin despite the fact 
that the sputum showed only a rare pneumococcus. The initial stool examination 
was reported to be negative for amebae. Fluoroscopic examination, however, dis- 
closed a high fixed diaphragm on the right side with no definite involvement of the 
lung fields. This was confirmed on roentgenogram. During the course of the first 
36 hours, the patient made no response to the penicillin which was given in adequate 
dosage (30,000 units q. 3h) intramuscularly. Because the roentgen examination of 
the chest made one suspect a lesion beneath the right dome of the diaphragm, it was 
decided to sigmoidoscope the patient despite his critical condition. The sigmoidoscope 
was inserted only a distance of three inches and the rectal mucosa was observed to be 
markedly edematous and inflamed. A bloody, stringy mucus was seen to be literally 
pouring down from the rectum above, but no ulcers were visualized. Some of this 
material was suspended in warm saline and sent for laboratory examination. Because 
the patient was so uncomfortable, further manipulation was discontinued. The ma- 
terial obtained on proctoscopic examination contained numerous motile trophozoites of 
Endameba histolytica. 

The patient was immediately started on 65 mg. of emetine hydrochloride intra- 
muscularly daily and within 24 hours his temperature began to come down by lysis. 
Daily rises in temperature to 101° to 102° F. continued for seven days after the 
emetine was started. Because of the persistence of the low grade fever, the marked 
tenderness over the lower ribs, and the leukocytosis, it seemed probable that abscess 
formation had already occurred. Accordingly, on the seventh day after the emetine 
Was started, liver aspiration was performed and 450 c.c. of anchovy paste material 
removed. Laboratory examination of the abscess contents revealed cellular debris; 
no amebae were seen. Two hundred c.c. of air were injected and roentgen studies 
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Fic. la (above). Case 1. Elevation of right leaf of diaphragm which was immobile 
on fluoroscopy. 

b (below). Case 1. Fluid level in cavity in liver after aspiration and injection of ai: 
Pleural reaction is also seen. 














AMEBIC LIVER ABSCESS 801 





Fic. 2a (above). Case 1. Oblique view shows increased elevation of diaphragm with 
small bubble of air remaining in cavity. 


b (below). Case 1. Film taken after lipiodol injection into right lung showing com- 
munication between right middle lobe bronchus and cavity in liver. Some of the lipiodol is 
seen at the bottom of the liver cavity and a small amount is seen floating on the surface of 
the fluid. 
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done immediately afterwards demonstrated a large cavity in the right lobe of the live: 
beneath the diaphragm. 

The edema of the feet and the ascites, which the patient had on admission, wer 
difficult to explain at first. The serum proteins were low but greater than the so 
called critical level, and the albumin-globulin ratio was not reversed at this tim 
Heart failure was not present inasmuch as the heart size was normal and there was no 
venous distention, and the edema was not dependent. The only electrocardiographic 
abnormality consisted of low amplitude QRS complexes in the limb leads. The pos 
sibility of an avitaminosis was strong in view of the long history of malnutrition, and 
accordingly the patient was put on bed rest and given thiamine chloride and liver 
extract intramuscularly and multivitamin capsules by mouth. At the end of 12 days 
the edema of the feet had entirely disappeared and the ascites had definitely decreased 
It was only at this time that reversal of the albumin-globulin ratio was demonstrated 
(Total protein 6.85 gm., albumin 2.75 gm., globulin 4.10 gm., albumin-globulin ratio 
0.60.) 

It is interesting to note that during the course of the acute illness the patient had 
no jaundice and the thymol flocculation test was normal. The only abnormality in 
blood chemistry was found in the total cholesterol, which was at the lower level of 
normal (total cholesterol 120 mg., free cholesterol 32.5, ester 87.5, ratio free: total— 
0.27). Fluid intake and output never showed any great disparity, there was no 
change in blood pressure, and serial electrocardiograms showed no change during the 
course of emetine administration. 

In the course of the next five weeks, the patient made slow but steady progress 
To combat the anemia, the patient was given one transfusion of 500 c.c. of compatible 
whole blood, liver extract intramuscularly and ferrous sulfate by mouth. By Decem 
ber 27, 1945 his red blood cell count had climbed to 4.65 million, and the hemoglobin 
to 13.5 gm. A leukocytosis of 12 to 20 thousand persisted. The liver became smaller, 
and the spleen could no longer be felt. Tenderness of the liver to percussion and 
palpation decreased. Aspiration of the abscess was performed seven times, and the 
total amount removed was 2725 c.c. The aspirated material was always of anchovy 
paste color and consistency, always sterile, and never were amebae found. The size 
of the liver abscess cavity did not decrease appreciably despite the removal of this large 
volume of pus. Rales in the right base, along with dullness to percussion, diminished 
tactile fremitus and breath sounds persisted. The right diaphragm remained at a high 
level. There were occasional small rises in temperature. However, the pulse rate 
was always disproportionately rapid. 

It seemed that operative intervention would be necessary ultimately because of the 
inability to drain the abscess cavity completely. However, because of the improve 
ment of his general condition with the use of emetine and diodoquin, it was decided to 
give him two courses of these medications before open operation was attempted. 

On January 8, 1946, a day after the second course of emetine had been completed, 
chest aspiration was attempted because the patient had begun to run fever and have 
some increase in chest pain, though there were no changes in the physical examination 
or the roentgenogram. Despite the fact that the needle was inserted in six or seven 
sites, only 75 c.c. of pus were obtained. Thereafter, the patient’s temperature kept 
rising to a progressively higher level, he became more anemic, and chest pain became 
more pronounced. A second course of diodoquin and penicillin was started. During 
the course of the next week no improvement was apparent. On January 15 he de- 
veloped a severe cough and began to expectorate large amounts of bloody sputum 
On examination the sputum failed to reveal any amebae. 

At this time, there was no change in either physical examination or roentgen 
findings. It was felt that the liver abscess had probably ruptured through the dia- 
phragm into the lung, despite the fact that there was no film or fluoroscopic evidence 


of involvement of the lung parenchyma (case 1, figure 2a). 
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On January 17, 1946, thoracotomy was performed, and about 2000 c.c. of a mixture 
of blood and pus were evacuated from the liver. A drainage tube was left in situ. For 
a week the post-operative course was stormy, and the patient continued to run fever, 
and to cough and bring up bloody sputum. He was given supportive treatment—trans- 
fusions, liver extract, and a high protein diet. While the pus at operation was shown 
to be sterile, the sputum contained a hemolytic streptococcus. Accordingly, the peni- 
cillin was continued at 30,000 units every three hours. There was practically no 
drainage from the tube inserted at operation. 

On January 26, 1946, the temperature reached a normal level, and has remained 
there since. On January 28, the drainage tube was removed and the penicillin discon- 
tinued. Roentgenogram of the chest on January 31 showed the right diaphragm at a 
lower level, and a definite diminution in the size of the subdiaphragmatic bulge. 

The patient continued to have a severe cough and to expectorate large amounts 
of bloody sputum. Repeated examination of the sputum and stools failed to reveal 
trophozoites or cysts of E. histolytica. Despite these negative laboratory findings, a 
third course of emetine hydrochloride and diodoquin was given. On February 20, 
1946, bronchoscopy and lipiodol instillation were performed, and roentgen examination 
immediately thereafter revealed a communication between the right middle lobe of the 
lung and a multilocular cavity in the right lobe of the liver (case 1, figure 2b). 

At the time of this report, the patient seems to be making a satisfactory recovery. 
Several days after the lipiodol instillation, the expectoration ceased, and the cough has 
become much less aggravating. The last roentgen report on March 4, 1946 showed 
diminution in the amount of lipiodol in the right lung and liver abscess and some 
decrease in the size of the liver abscess. The patient recovered clinically and roent- 
genologically within several weeks. 

Case 2. Chief Complaint: A 27 year old Negro private was admitted to the Fort 
Jay Station Hospital on November 13, 1945. The chief complaint was pain in the 
right lower chest since October 26, 1945. 

Present Illness: On October 26, 1945, some three days prior to boarding ship for 
return to the United States, the patient had a shaking chill and pain in the right upper 
abdomen. These symptoms lasted but a few hours and he felt well until five days later 
when he had a recurrence of the right abdominal pain. Associated with this was 
right lower chest pain aggravated by respiration, and fever. He was admitted to the 
ship's sick bay on October 30 and there a diagnosis of pleurisy with effusion was made 
but no chest aspiration was performed. He had a low grade fever, a leukocytosis of 
16,000 and a roentgenogram showed that the right lower chest was radio-opaque. He 
was transferred to Fort Jay on November 13 for further study. 

Past History: The patient stated that he had always been a very moderate drinker, 
consuming at most two or three glasses of beer several nights a week. Since January 
1943, exclusive of the present admission, the patient had been hospitalized five times 
for “right-sided pleurisy.” The last hospitalization, prior to the present one, occurred 
in August 1945 at which time, following exposure to inclement weather, he developed 
a temperature of 103°, pain in the right lower chest, and a non-productive cough. The 
fever persisted for two weeks and then disappeared. He was hospitalized for a total 
period of six weeks and he was kept in bed for four weeks. At the time of discharge 
to full duty, a roentgenogram of the chest was said to be normal and the patient was 
told he had a pleurisy without any fluid. From that time until his present illness, he 
had been able to perform all duties and felt perfectly well. However, during that ill- 
ness he had lost about 12 pounds in weight and has since been unable to regain them. 
lhe remainder of his past history and family history were non-contributory, except 
for the fact that he had spent his entire life, prior to army service, in Louisiana. Over- 
seas, he had served in the European Theatre of Operations. 

Physical Examination: At the time of admission, the patient appeared chronically 
ill but in no acute distress. The only significant findings were in the right lower chest 
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Fig. 3a (above). Case 2. Elevation of right diaphragm. 





b (below). Cace 2. After aspiration and injection of air shows fluid level in cavity 
below diaphragm. 
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Fic. 4a (above). Case 2. Left decubitus film taken on November 29, 1945 shows shift- 
ing fluid level and large size of cavity. 


b (below). Case 2. Film taken on January 3, 1946 (five weeks later) shows slight 
amount of residual air in cavity and much less elevation of diaphragm. 
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and in the right upper quadrant of the abdomen. The lower half of the right chest was 
dull to percussion and there were markedly suppressed breath sounds and decreased 
tactile fremitus. No rales were heard. There was tenderness to pressure over the 
right upper anterior abdomen and there was tenderness to fist percussion along the 
right costal margin. There was no spasm or rigidity, and no organ edges or masses 
could be felt. There was no shift of the trachea and there was no jaundice. 

Course: On admission, the blood count was normal, the total white count being 
9650, 70 per cent polys, 28 per cent lymphocytes, and 2 per cent monocytes. The urine 
was completely negative and the stool was negative for amebae and other parasites 
The patient had a low-grade fever. Two days after admission a diagnostic para 
centesis was performed and 20 c.c. of a thick, bloody, purulent fluid were removed 
This contained many pus cells. There were no recognizable tissue cells aside from 
this and no acid-fast organisms were observed. During the next 10 days the patient 
ran a low grade fever and his white count rose to 14,000. Three stool specimens were 
negative for amebae and sigmoidoscopy was entirely negative. It was felt that the 
patient probably had an amebic liver abscess and on November 26 he was fluoroscoped 
prior to doing another paracentesis. Fluoroscopy revealed a smooth high right dia- 
phragm which barely moved on respiration, and this examination suggested that all the 
pathology was directly below the diaphragm (case 2, figure 3a). On November 29 a 
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paracentesis was performed and 180 c.c. of anchovy paste material were removed 
Sixty c.c. of air were injected into the cavity and roentgen studies done immediately 
thereafter showed a large abscess cavity within the right lobe of the liver just beneath 
the diaphragm (case 2, figures 3b and 4a). Accordingly, the patient was started on 
a course of emetine hydrochloride. On December 3, paracentesis was again performed 
in an attempt to empty the abscess cavity completely, and 70 c.c. of reddish-brow1 
purulent material were removed. Emetine hydrochloride 65 mg. was injected into the 
cavity. 

From the time the course of emetine was started until the present, the patient has 
made progressive improvement. His temperature has stayed at a normal level, the 
diaphragm has come down, and the chest and abdominal tenderness has disappeared 
His blood count has become normal. On January 13, 1946, after the patient had re 
ceived two courses of emetine and two courses of diodoquin, a roentgenogram revealed 
almost complete disappearance of the abscess cavity and a return of the right dia 
phragm to a normal position (case 3, figure 4b). Icterus index, blood protein, blood 
cholesterol, and thymol flocculation were always within normal limits. 

On January 25, the patient was transferred to a Veteran’s Administration Hospital 
for further observation. At that time physical examination was entirely normal, and 
the patient felt perfectly well. 

Case 3. Chief Complaint: A 30 year old officer was admitted to the hospital on 
December 17, 1945 with the chief complaints of fever for 12 days and right lower chest 
pain for five days. 

History of Present Illness: The patient claims he was well until about November 
5, 1945 at which time he was on board ship on his way to the United States from the 
China-Burma-India theater. At that time he developed a “head cold” characterized 
by a running nose and a cough productive of small amounts of white mucoid sputum 
He noticed also that he had lost his appetite. After several days these symptoms di 
minished considerably and he was not hospitalized. About a month later, while on 
terminal leave, he began to have pain in his right lower posterior chest and about three 


days later the pain began to get more severe and moved anteriorly so that it was now 
located in the region of the gall bladder. He noted that breathing and certain move 
ments aggravated the pain. Since boarding ship he had lost about 15 pounds. Along 
with the aggravation of the pain, he had daily fever up to about 102° F. He was 
treated by a local physician for an inflamed gall-bladder for about 10 days and because 
he did not improve, he appeared at an army dispensary and was hospitalized. 
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Fic. 5a (above). Case 3. Localized elevation of right diaphragm. 


6 (below). Case 3. After aspiration and injection of air shows large amount of air 
in cavity below diaphragm. Also shows small amount of air in communicating cavity in liver. 
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Past History: He had always been in good health and never had diarrhea or dysen 
tery. He had spent about 10% months in the Pacific area. In May and June of 1945 
he had dengue fever and jaundice from which he recovered in several weeks. He is 
a moderate consumer of alcohol and tobacco. Family history was not relevant. 

Physical Examination: On admission the patient was acutely ill. Temperature 
104° F., pulse 140, respirations 26, blood pressure 130 mm. Hg systolic and 78 mm. 
diastolic. Physical examination was entirely negative except for dullness on per- 
cussion, diminished breath sounds and tactile fremitus in the lower right chest and 
limitation of movement of the diaphragm on the right side. There was tenderness to 
fist percussion all along the right costal border. The liver edge could be felt on deep 
inspiration and was tender. There was no jaundice and the patient was obviously 
anemic. The spleen could not be felt. There were no dilated veins over the abdomen. 
The remainder of the physical examination was entirely normal. 

Course and Laboratory Work: On admission a roentgenogram of the chest re- 
vealed an elevated right diaphragm which was fixed on fluoroscopy (case 3, figure 5a). 
Urine examination was entirely negative. The blood examinations showed: red blood 
cells 3.66 million; hemoglobin 12.5 gm.; white blood cells 8,750, polymorphonuclears 
59 per cent, lymphocytes 40 per cent, monocytes 1 per cent. The icterus index was 6 
units. During the next six days, the patient ran a septic course with a daily tem- 
perature of 104°, and it was felt that the patient had a sub-diaphragmatic abscess. His 
white count rose to 15,000, with 81 per cent polymorphonuclears, and he became more 
anemic. Repeated stool examinations were negative for amebae and other parasites. 

On December 19, 1945, a roentgenogram showed a sharply circumscribed eleva- 
tion of the posterior portion of the right diaphragm. The patient was put on peni- 
cillin units 30,000 every four hours and sulfadiazine so that the blood level was 21 mg. 
per cent, without improvement. On December 25 the patient had a severe coughing 
spell at the conclusion of which he raised several ounces of a colored sputum mixed 
with blood which on examination failed to show any amebae. Because his course 
was such that amebic liver abscess was a probable diagnosis, and because of the prob- 
ability that the episode of coughing and hemoptysis was the result of the rupture of 
the liver abscess into the lung, a diagnostic paracentesis was performed between the 
eighth and ninth ribs in the posterior axillary line and 350 c.c. of cream-colored pus 
were removed. This material had no odor and on examination revealed only many 
streptococci and pneumococci but no amebae. A roentgenogram done immediately 
after the paracentesis showed a multilocular abscess cavity beneath the right diaphragm 
with a fluid level (case 3, figures 5b, 6a). 

Because the pus was not characteristic of amebic liver abscess and contained 
streptococci and pneumococci, and two sigmoidoscopic examinations and repeated stool 
examinations failed to demonstrate either a colitis or amebae, the patient was continued 
with penicillin and sulfadiazine for further trial. He was transfused twice. Despite 
this, the fever and leukocytosis continued and by December 31, 1945 it was felt that 
adequate trial with the penicillin and sulfadiazine had been given. Accordingly, he 
was started on emetine hydrochloride 65 mg. intramuscularly every day. There was 
dramatic improvement. The cough stopped, the pain vanished, and on January 4, 
his temperature became normal and it has remained normal until the time of this 
report. On January 5, paracentesis was attempted and only 30 c.c. of a thick, yellow- 
brown pus were obtained. Roentgen examination at this time demonstrated no change. 
The patient continued to improve and emetine hydrochloride was discontinued on 
January 9. On January 10 he was started on a course of diodoquin. At this time his 
blood count was entirely normal, red blood cells 5.1 million, hemoglobin 15 gm., white 
blood cells 8,000. On January 14 roentgenograms showed complete disappearance of 
the cavity and the right diaphragm was only slightly elevated posteriorly. Another 
course of emetine hydrochloride, 65 mg. intramuscularly daily, was started on January 
29 and was continued for 10 days. On February 1, repeat roentgenograms showed 
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Fic. 6a (above). Case 3. Left decubitus film showing that cavity is multilocular with 
least two distinct shifting fluid levels. 


b (below). Case 3. Five weeks later, showing essentially normal appearing diaphragm. 
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no evidence of cavity. The only residual was a slightly elevated diaphragm posteri- 
orly. At the time of writing the patient feels perfectly well, has regained most of 
the weight he lost, has an excellent appetite. There is no tenderness on percussion 
over the liver. Roentgen studies on February 14 (case 3, figure 6b) showed complete 
disappearance of the previously described elevation of the right diaphragm. 


CoMMENTARY 


The frequency of occurrence of amebic liver abscess varies so widely in 
the reports in the literature that an accurate statement is not possible.* * * ° 
Perhaps overall 8 per cent or 9 per cent of cases of amebiasis with clinical 
symptoms develop liver abscess. Usually the right lobe of the liver near the 
dome of the diaphragm is involved, and most commonly the abscess is single. 
Multiple amebic liver abscesses are not as rare as once supposed. They 
usually are found in severe cases that come to autopsy. Cases of amebic 
liver abscess that can be effectively treated by repeated aspiration or surgery 
are usually single. The relation of amebic liver abscess to intestinal 
amebiasis, dysentery and colitis is so irregular that the failure to find amebae 
in the stool or an active colitis is of no value in excluding the disease. 

In the three cases presented, amebae were found in the stools only in 
case 1, despite the fact that in all three cases some of the mucus from the 
bowel wall was suspended in warm saline in the course of a sigmoidoscopy. 
Not once was a routine stool examination positive. 

Of the complications of amebic liver abscess, rupture into the pleura or 
lung is by far the most common.® Craig‘ tabulated 624 cases of amebic liver 
abscess, in which rupture had occurred in 192 (30 per cent). Of this num- 
ber, 70 (36 per cent) ruptured into the pleura, and 47 (24 per cent) into the 
right lung. These instances of rupture usually occur in large liver abscesses 
of long standing situated beneath the dome of the right diaphragm. While 
the occurrence of pulmonary involvement is usually manifested by the ex- 
pectoration of a bloody or brownish sputum, the insidious onset of cough, 
chest pain, small amounts of white mucoid sputum, and presence of bubbling 
rales may antedate the frank lung abscess formation or hemoptysis by many 
weeks. 

In the three cases presented, the clinical course was such that it was felt 
that rupture of the liver abscess into the lung had occurred in cases 1 and 3. 
In neither of these was there any frank roentgen evidence of involvement 
of the lung parenchyma. In neither case were amebae demonstrated in the 
sputum. However, neither could they be found in the material aspirated 
from the liver abscesses. In case 3 there was dramatic cessation of the cough 
and expectoration following the exhibition of emetine. In case 1 the lung 
involvement was of long duration and was probably complicated by secondary 
infection. 

The laboratory studies in the three cases were of interest because the liver 
function tests, icterus index, serum proteins and cholesterol, thymol floc- 
culation, were abnormal only in case 1, and here the abnormality was mani- 
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fested by a reversal of the albumin-globulin ratio (albumin 2.75 gm., glo- 
bulin 4.10 gm., A/G ratio 0.60) and a total cholesterol value at the lower 
limit of normal (120 mg. per cent). One cannot ascribe too much signifi- 
cance to these findings because of the long history of inadequate diet. The 
thymol flocculations were within normal limits, being five units or less. 
There was moderate leukocytosis (14,000 to 16,000) in cases 2 and 3 and 
marked leukocytosis (30,000) in case 1. This figure was indicative of 
secondary infection, though such high counts occur in amebic hepatitis prior 
to abscess formation. In cases 1 and 3 there was a severe anemia of normo- 
cytic, normochromic variety which disappeared when the infection was con- 
trolled. 

The value of roentgen and fluoroscopic examination in the diagnosis of 
liver abscess is well known. When the patient is first seen, fluoroscopic ex- 
amination is necessary to determine whether the lesion is above or below the 
diaphragm and whether it is located anteriorly or posteriorly. During 
fluoroscopy the skin can be marked, indicating the optimum site for para- 
centesis, after which air is injected. Shaking the patient during fluoroscopy 
may cause splashing of the abscess contents and demonstrate that the con- 
tents are freely movable. 

Radiographic examination in various positions before and after para- 
centesis, followed by injection of air, is probably the most important pro- 
cedure in establishing a diagnosis of liver abscess, and demonstrating its size. 
Films taken in the antero-posterior, lateral, and decubitus positions will show 
shifting of the fluid level and will enable measurement of the cavity in three 
planes, giving an approximation of its size. 

Films repeated at intervals during therapy will demonstrate the effect of 
therapy and improvement will be indicated by a diminution in the size of the 
cavity. 

The treatment of amebic liver abscess depends primarily upon the admin- 
istration of emetine hydrochloride subcutaneously—65 mg. daily for a 
period of eight to 10 days. Such a series of injections is commonly called 
a “course of emetine.” The general opinion among authorities is that in- 
testinal amebiasis exists in almost all cases of amebic liver abscess for a longer 
or shorter period of time prior to the development of liver infection. Because 
emetine alone cannot be relied upon to cure intestinal amebiasis,” it is neces- 
sary to follow the course of emetine with one of the amebicidal iodine com- 
pounds (diodoquin, chiniofon, vioform) by mouth. We used diodoquin 
(0.6 gm. thrice daily for 10 days) because of its effectiveness and lack of tox- 
icity. Carbarsone was not used because of the possible hepatotoxic effects. 

There is divergence of opinion as to whether or not aspiration should 
be performed routinely. The preponderant evidence seems to be in favor of 
a combination of emetine, diodoquin and aspiration as yielding the best re- 
sults, though there is evidence to the effect that even large abscesses may be 
cured by emetine alone.* * *° 
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Aspiration should not be done before the end of the first week of emetine 
administration unless there is a question of diagnosis or if rupture appears 
imminent. The reason advanced is that the liver, in the stage before the 
emetine has exerted a therapeutic effect, is usually large and engorged, and 
the danger of hemorrhage incident to needling is great. 

How many courses of emetine can be regarded as adequate therapy for 
liver abscess cannot be stated with certainty. One course of therapy usually 
brings about rapid improvement, and if, at the end of such course, improve- 
ment is not evident or is not as complete as expected, secondary infection may 
be present. In our three cases there was marked improvement in all at the 
end of the first course of treatment, though in case 1 a leukocytosis and oc- 
casional low grade temperature elevation were still evident. In cases 2 and 
3, the blood counts and temperature were normal. Nevertheless, a second 
course of emetine was given three weeks after the first in case 1 because of 
the persistent reaccumulation of fluid, in case 2 because there was little ap- 
parent roentgenographic improvement, and in case 3 because of the small area 
of subdiaphragmatic involvement which, while unattended by clinical findings, 
was persistent in roentgen studies. At the end of the second course of treat- 
ment, cases 1 and 2 were unchanged, but case 3 had improved so markedly 
that the last roentgenograms showed a normal right diaphragm and a tiny 
residual cavity at the site of the previous large one. In case 1, a third course 
of emetine and diodoquin were given because of the persistent cough and 
bloody expectoration and it was only at the completion of this third course 
of treatment that the amebic infection was controlled satisfactorily. We feel 
that only long observation will be able to tell the whole story. 

Emetine is a potent protoplasmic poison with a cumulative effect and a 
small margin of safety. Consequently toxic effects must be guarded against 
very carefully. The two most important signs of toxicity are myocardial 
damage and peripheral neuritis. The myocardial involvement is manifested 
by a fall in blood pressure and/or the appearance of an arrhythmia. There- 
fore, before emetine is administered, the blood pressure should be taken and 
an electrocardiogram made. Thereafter, during the course of treatment, the 
blood pressure should be recorded twice daily, and an electrocardiogram made 
at least every other day. Emetine should be discontinued immediately upon 
the appearance of an electrocardiographic abnormality or a significant fall in 
blood pressure. Even if the drug is tolerated, it should not be repeated 
sooner than three or four weeks after the end of the previous course. 

We observed no toxic reactions from the emetine in our cases. In case 1, 
the initial electrocardiogram showed low voltage QRS complexes, but this 
was not regarded as a contraindication to the administration of emetine be- 
cause it was felt that this electrocardiographic abnormality was the result 
of his severe infection and state of malnutrition. No electrocardiographic 
changes were observed during the course of emetine administration either in 
case 1 or the other two cases, nor were there any changes in the blood pres- 
sure levels. a 
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The consensus of opinion with regard to open operation is that adequate 
trial with emetine and aspiration should always be made before such inter- 
vention is attempted unless an emergency exists.”"* This is true even if 
perforation into the adjoining viscus occurs. Open operation is attended by 
much higher mortality than the more conservative methods, though of course 
the severity of the disease in cases that come to open operation must be taken 
into account. Open operation should be considered when (1) fever and 
leukocytosis persist and the secondary infection cannot be controlled by the 
sulfonamides or penicillin; (2) when involvement of other organs demands 
it. 

Case 1 came to operation because of the persistent fever and the inability 
to control the secondary infection. Case 3, despite the rupture into the lung, 
has done so well on emetine and aspiration that it appears probable open 
operation will not be necessary. (This patient was finally discharged as 
cured, without surgery. ) 

SUMMARY 

1. Three cases of amebic liver abscess with roentgen and clinical findings 
are hereby presented. 

2. The necessity for entertaining this diagnosis in cases of right upper ; 
quadrant and right lower chest pain associated with a high right diaphragm 
is stressed. 

3. Injection of air followed by roentgen study is suggested in the course 
of diagnostic and therapeutic paracentesis. 

4. While the finding of amebae in stools on routine examination or on 
sigmoidoscopy is helpful in making the diagnosis of amebic liver abscess, even 
repeatedly negative stool examination should not exclude this diagnosis. 
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STUDIES WITH MEDICATED AEROSOLS 


THE USE OF THE LUNGS AS A PORTAL FOR THE IN- 
TRODUCTION OF THERAPEUTIC AGENTS FOR 
SYSTEMIC EFFECT * 7; 


By SAmMvueEL J. Pricat,t M.D., New York, N. Y. 


EVIDENCE presented below indicates that the lungs, because of their ana- 
tomic structure, can serve as an excellent means for the introduction of cer- 
tain medications, in aerosol form,$ intended for systemic action. Aerosol 
therapy differs from inhalational therapy in which gases have been employed 
in the treatment of cardiorespiratory diseases. Gas therapy is now an estab 
lished procedure ( Barach,* Segal,*) and is beyond the scope of this paper. 

In recent years, medicated aerosol therapy has been advocated for the 
treatment of pulmonary diseases. Thus, for asthma, epinephrin aerosol has 
been used either by hand bulb nebulizer,* or by the continuous inhalation 
method using oxygen as a driving force.* For lung infections, aerosols of 
sulfathiazole have been introduced *°: and as penicillin was investigated in 
the treatment of infection, it was logical to adopt the aerosol method in the 
treatment of infections involving the lung.’ Streptomycin is now similarly 
employed.* It has become evident from studies with penicillin aerosol that 
this drug can be introduced for systemic action via the lungs. 


ANATOMICAL AND PHYSIOLOGICAL CONSIDERATIONS 


Kmbryologically, the lungs are an outgrowth of the gastrointestinal tract 
whose functions are ingestion, absorption, and secretion (in addition to diges- 
tion), precisely the functions of the lungs. Another function commdn to 
both organs is peristalsis. It is littlke known and appreciated that the lung 
has peristaltic action’ capable of inducing “tracheal vomiting.” *° The 
stomach and intestines deal primarily with solids and liquids; the lungs with 
gases, and possibly liquids under certain conditions. Thus, recent evidence 
by Davis and Potter *' indicates that during the intrauterine period the 
human fetus respires by active circulation of amniotic fluid throughout the 
lung fields. It is only at birth that air is substituted for the amniotic fluid. 

Anatomically, the structure of the lung is ideal for the function of ab 
sorption. Repeated branching of the bronchi and bronchioles into the ter 
minal air sacs provides the lungs with an estimated 300,000,000 alveoli, 
whose walls are essentially composed of capillaries having membranes 

* Received for publication October 15, 1946. 

Aided by a grant generously given by Mr. Martin Goodman, New York City. 

* Slightly modified, this essay won the Merrit H. Cash award given by the New York 
State Medical Society (1946). 

t Chief, Allergy Clinic, New York Medical College-Flower-Fifth Avenue Hospital, New 


York City. 
$ An aerosol or mist is a suspension of minute particles in air. 
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| /30,000 of an inch thick, the thinnest in the body. This provides about 700 
sq. ft. of surface for absorption ‘*—another remarkable instance of special 
structure for special function. 


EVIDENCE OF ABSORPTION THROUGH THE LUNG 


Clinical and experimental evidence shows that absorption of some sub- 
stances in vapor, dust, or aerosol form occurs almost instantly. Thus, an 
allergic patient highly sensitive to fish may, on simple inhalation of the odor 
of fish, immediately develop hives. This would indicate that absorption and 
systemic circulation had occurred which permitted the allergen to reach the 
capillaries of the skin. Likewise, anaphylactic shock can be induced almost 
instantaneously in a sensitized guinea pig, on exposure to the specific allergen 
in dust form.** ** The rapidity of reaction is remarkable, and is an index 
of the rapidity of absorption through the lungs. 

The absorption of an aerosol through the lungs depends upon the stability 
of the aerosol, the nature of the material aerosolized (whether protein or non- 
protein) and the type of solvent used. 

If a stable aerosol is not produced, it does not reach the alveoli in suf- 
ficient quantity for absorption to take place. Aqueous solutions do not 
usually produce stable aerosols unless other chemicals such as glycerine, urea 
or potassium chloride are added.’® Oils are considerably more stable as 
aerosols. Propylene glycol, which is miscible with water in all proportions 
and which has a high viscosity, thereby resembling an oil, has been highly 
effective in the production of stable aerosols of penicillin, which it readily 
dissolves.*° According to Abramson,” the formation and stability of a given 
aerosol depend upon the vapor pressure, the size of the droplets, density of 
material, and its surface tension. 

As for the size of the aerosol particles in relation to its absorption, it has 
been indicated that particles of 2 or less readily reach the alveoli. Sizes 
above that are less likely to do that."' It is possible, nevertheless, that larger 
particles are also absorbed, in view of the fact that large quantities of solu- 
tions may be absorbed when instilled into the lung of an anesthetized animal 
(as much as 20 c.c. per kilo, according to Winternitz and Smith."*) Large 
particles may, however, act as foreign bodies, initiating the cough reflex with 
expulsion of the droplets. 

The nature of the*’material in aerosol form determines its absorbability. 
Aerosol of insulin, a complex protein, is absorbed slowly as was observed in 
‘and penicillin, less complex in 


24 


recent experiments.'* Sodium sulfadiazine * 
chemical structure ** are quickly absorbed.'* ‘The same holds true for the 
absorption of solutions instilled into the lungs of anesthetized animals. 
Winternitz and Smith ** showed that solutions of normal saline, or of phenol- 
phthalein, rapidly pass the lung barrier. In sharp contrast, Fox * using anti- 
bodies (in serum) observed very slow absorption—a finding which was con- 
firmed by Drinker, Warren, and MacLanahan.** ‘These workers instilled 
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horse serum, crystallized hemoglobin, and crystallized egg albumin into the 
lungs of dogs, and found delayed absorption of these proteins. Of these, the 
egg albumin was more readily absorbed, due probably to its smaller mole- 
cular size. By cannulating the thoracic duct, it was possible to demonstrate 
experimentally that the absorption of liquids from the lungs occurs through 
the capillary bed, and not through the lymphatic circulation. 

Clinically, too, we have evidence of rapid absorption of fluids from the 
lung in the response to treatment of patients with pulmonary edema. _Intra- 
venous injections of hypertonic glucose, or the application of oxygen under 
positive pressure, may cause rapid and striking reversal of the edema by 
resorption.” 

Unlike fluids which are absorbed directly through the capillaries, particu- 
late matter reaches the circulation indirectly through the lymphatic system 
(Drinker and Field *’). 

Extreme caution must be observed in the introduction of certain sub- 
stances into the lung. The toxic effect of some gases, such as mustard or 
chlorine, are well known. Strong acid, when instilled into the lung, pro- 
duced pulmonary congestion resembling that of influenza (virus) pneumo- 
nitis.” Animal oils and fats, according to Pinkerton ** when instilled into 
the lungs produced fibrosis, and mineral oil caused consolidation. Neutral 
vegetable oils, however, such as sesame and poppyseed, caused no reaction. 
Pinkerton observed, as well, that the absorption of oil from the lungs was 
exceedingly slow. 


Metuops or PropucinGe EFFECTIVE AEROSOLS FOR | HERAPEUTIC 
PURPOSES 


The simplest device available for producing aerosols is that of the nebu- 
lizer and rubber bulb. Squeezing the bulb generates the aerosol by the 
rapid passage of air through the nebulizer. Since the publication of Graeser 
and Rowe, this has become a popular method of treatment of asthma, utiliz- 
ing epinephrin 1-100. Where the continuous production of an aerosol is 
desired, the hand bulb is replaced by an oxygen tank. This method was 
introduced by Richards, Barach, and Cromwell‘ for the treatment of status 
asthmaticus, with a continuous flow of either epinephrin 1—100, neosynephrin, 
or other medications. Following Bryson’s * successful production of an 
aerosol of penicillin capable of inhalation and absorption, Barach and his 
associates used the continuous method (oxygen and nebulizer) for the treat- 
ment of respiratory conditions with penicillin aerosol.’ The oxygen ‘serves 
primarily as a driving force; in cases of anoxemia, the oxygen exerts a 
therapeutic effect as well. 

Our own interest in aerosols followed the publications of Stacey ° and of 
Applebaum * who successfully treated lung infections with an aerosol of 
sodium sulfathiazole, utilizing the oxygen-nebulizer method. This was prior 
to the introduction of penicillin for similar purposes. It was our purpose, 
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as well, to provide a cheaper source of power than oxygen, and attention was 
focused on steam. After a search, an apparatus originally designed for dis- 
persion of insecticides was located, which is a combined steam-generator and 
aerosolizer.* It eliminated oxygen and the fragile nebulizer as well. This 
apparatus has been described in detail elsewhere.*” *° To it has been added 
a valve which controls the onset and rate of flow of medication. This ap- 
paratus can aerosolize many solutions—sulfadiazine, penicillin, epinephrin, 
aminophyllin, insulin, ammonium chloride, and propylene glycol.* 
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Fic. 1. A combined steam generator and aerosolizer. 


Briefly, the apparatus consists of a container holding water (figure 1). 
Upon the application of electric current acting through electrodes suspended 
in the water, the latter is rapidly heated and converted to steam. The steam 
emerges from a spout which is specially designed to allow a thin trickle of the 
steam under pressure to pass over a tube with which it is connected, and 
which extends into the container holding the medication in solution. The 
rapid passage of the steam creates a vacuum in the tube, allowing the medica- 
tion to be drawn up and expelled from the nozzle in a fine mist mixed with 
steam. Safety features include a valve to reduce excessive pressure, and an 
automatic cut-off of current when the water in the container has been com- 
pletely utilized. 

The combined steam-generator and aerosolizer has the following advan- 
tages **: It is sturdy, compact and convenient for home, office or hospital use. 
It is inexpensive to operate. The technic is so simple that self administration 
is readily learned by the patient. One can aerosolize larger quantities with 
this than with the oxygen nebulizer method. Mixed aerosols are readily pro- 
duced. It is practically fool-proof because of its safety features—there are no 
fire hazards as with the oxygen method. 

The aerosol produced by this device may be administered by simple in- 
halation (as with the old-fashioned steam kettle), by confining the patient to 


* Made by the Kaz Mfg. Co., 540 12th Ave., New York City. 
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a small chamber into which the aerosol is blown; by confining the aerosol in 
a tent covering the patient ; and by confining the aerosol in a box from which 
the patient inhales (figure 2). Detailed descriptions of these methods, and 
the blood levels of penicillin obtained with each have been reported else 
where.”* Suffice it to say that excellent therapeutic levels of penicillin—five 


























ic. 2 Methods of inhalation of aerosols. 


to six hours in duration—have been obtained using penicillin in propylen 


glycol, and the tent or breathing box for the purpose of confining the aerosol 
(table 1). 


CLINICAL Uses OF MEDICATED AEROSOLS 


As indicated before, aerosol therapy for the treatment of respiratory dis- 
eases has assumed increasing importance in recent years. The first impetus 
was given by Graeser and Rowe, who introduced their nebulizer and a 
stronger epinephrin solution (1-100) for the treatment of asthma by inhala 
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tion.* Progress was furthered by the introduction of the continuous inhala- 
tion method, treating asthma with aerosols of epinephrin, vaponephrin, and 
neosynephrin.* Subsequently, Stacey,° and Applebaum ° utilized the identi- 
cal procedure for the introduction of sulfonamides into the lung for the treat- 
ment of such respiratory infections as bronchitis, bronchiectasis and lung 
abscess, as well as asthma complicated by infection. A “smoke” of sulfa- 
thiazole in microcrystalline form was used by Chapple and his associates, 
experimentally and therapeutically in the treatment of respiratory infection.* 

With the advent of promin and its possible therapeutic value in the treat- 
ment of tuberculosis of the lung, Edlin and his associates attempted, without 


TABLE I 


Penicillin Blood Levels Obtained by Different Methods of Inhalation of Aerosols 
° of Aqueous and Propylene Glycol Solutions of Penicillin 
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success, to cure tuberculosis by inhalation of promin aerosol.*' Barach and 
his associates had previously shown that promin aerosol could prevent ex- 
perimental tuberculosis in guinea pigs.** 

When the role of penicillin in combating infection was demonstrated, 
simultaneous experiments were started with this drug in England ** and in 
this country. Bryson, Sansome and Laskin produced aerosols of penicillin,” 
and this was applied clinically by Barach and his associates, utilizing the 
oxygen-nebulizer method.’ By the addition of special devices, Barach has 
also been able to treat infection in the sinuses with penicillin aerosol.** 

Streptomycin has, in some instances, succeeded in aerosol form where 
penicillin had failed, in the treatment of bronchiectasis.* 

The steam aerosolizer described above made possible experiments with 
medications not readily amenable to aerosolization by the oxygen-nebulizer 
method, for the amount that can be placed into the nebulizer is limited (2 to 
3 Ce). 

With this apparatus Prigal, Morganbesser and McIntyre * have shown 
the feasibility of the employment of penicillin aerosol for prophylactic pur- 
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poses as well as for therapy in infections of the respiratory tract. The use 
of penicillin aerosol during the early (virus phase) of an acute upper res- 
piratory infection inhibits the bacterial phase, and such complications as 
sinusitis, bronchitis, bronchiectasis, and infective asthma. Similarly, peni- 
cillin and other aerosols should be of value prophylactically in the case of 
patients with rheumatic fever, glomerular nephritis, and other disease entities 


aggravated or induced by respiratory infections. 


RESULTS OF EXPERIMENTS WITH MEDICATED AEROSOLS PRODUCED BY A 
STEAM AEROSOLIZER 


As was described elsewhere,” * initial experiments to explore the pos- 
sibilities of the steam aerosolizer revealed that solutions of sodium sulfa- 
diazine, penicillin, -propylene glycol, aminophyllin, and epinephrin could be 
readily aerosolized. 

Following the inhalation of sodium sulfadiazine aerosol, there was evi- 
dence of rapid and prolonged absorption of this drug. High blood levels 
(5 to 12 mg. per cent) were obtained in four patients within 30 minutes 
of inhalation of 50 c.c. of a 5 per cent solution (2.5 gm.) by the open method, 
despite the fact that considerable amounts were lost by dissipation into the 
atmosphere, and by condensation on the patient’s face. These therapeutic 
levels were maintained for four hours in one patient, and six hours in an- 
other.*° The estimations of sulfadiazine were made by a micro method using 
finger tip blood. More accurate determinations, using venous blood, were 
made jointly with Lehr, and these disclosed considerably lower blood levels 
of sulfadiazine, reaching a maximum of | to 1.5 mg. per cent, and lasting six 
hours. On the basis of these prolonged blood levels, following an aerosol 
treatment lasting about 15 minutes, it can be postulated that there may be 
temporary storage of the aerosol somewhere in the lung. Similar findings 
with penicillin-propylene glycol aerosols led to the same conclusion."® Identi- 
cal observations and conclusions were made by Chapple and Lynch,*”” who 
employed a “smoke” of sulfathiazole micro crystals, and demonstrated sulfa- 
thiazole in the circulation for at least six hours after treatment. 

In the studies with penicillin,** aqueous aerosols were at first employed, 
and were inhaled directly by the open method. Rapid absorption was noted 
by the blood studies, but this was of short duration. Attempts were made, 
therefore, to confine the aerosol. ‘The tent method and breathing box, previ- 
ously described, were found very suitable for this purpose. When the aerosol 
of penicillin was stabilized by dissolving the drug in propylene glycol, and 
by the addition of glycerine (5 per cent), highly effective blood levels of 
penicillin of long duration were obtained. Indeed, these levels (utilizing the 
micro method of Fleming *) went beyond expectation, and so the experi- 
ments were repeated by another technician, utilizing another method for 
penicillin assay employing venous blood (Randall’s method).** Unusually 
high blood levels of “penicillin” were obtained again. Control studies in 








STUDIES WITH MEDICATED AEROSOLS 821 


three instances indicate the possibility that propylene glycol aerosol, when 
inhaled, imparts some bactericidal properties to the blood, which accounts 
for some of the findings."® This phenomenon is being investigated further 
(table 1). 

At the suggestion of an associate, Dr. Leopold Lazarowitz, experiments 
were initiated on the action of insulin in aerosol form, using rabbits as the 
experimental animals.*® These animals were treated by the open method, 
and by confinement in air-tight chambers, and were exposed to aqueous and 
propylene glycol aerosols of crystalline insulin, in doses ranging from 400 to 
1000 units, with but little reduction in the blood sugar (figure 3). This 
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Fic. 3. The action of insulin aerosol on the blood sugar of rabbits. 


reduction was never enough to convulse the animals, and occurred maximally 
in from one to one and one-half hours. Absorption was definitely delayed, 
as discussed earlier, due probably to the great molecular size of insulin. The 
possibility that the insulin was inactivated by the method of aerosolization 
was dispelled when the aerosol was condensed and, by injection of the con- 
densate, convulsed the animal. The insulin aerosols were considered as 
being not practical for clinical application. The experiments with insulin 
were discontinued. 

Our interest in asthma, and the possibility of aerosolizing large quanti- 
ties of solutions rapidly with the steam aerosolizer, led to the investigation 
of aminophyllin in aerosol form in the treatment of this condition. Forty 
adult patients were treated by this method, using (in most instances) one 
ampule containing 0.25 gm. of aminophyllin in 10 c.c. of water for a single 
treatment. Of these, 32 (80 per cent) responded favorably. Some of these 
patients were in status asthmaticus, and were unresponsive to epinephrin. 
In five instances there was a response to aerosol therapy after aminophyllin 
had failed by the intravenous route. This was remarkable since, by the use 


. 
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of the open method, the patient actually inhaled only about 0.05 gm. oi 
aminophyllin—a dose ordinarily considered ineffective by injection. The 
excellent results were probably due to the fact that the aminophyllin was 
brought directly to the site of action. This factor also accounted for the 
rapidity of action, relief being obtained, in the majority of cases, in a matter 
of minutes. By means of vital capacity determinations of nine patients be 
fore and after treatment, improvement was noted, ranging from 7.4 per cent 
to 56.9 per cent. The average increase was 20.6 per cent. 

Control studies were undertaken with steam, and nine patients inhaled 
the steam produced by the apparatus. In some instances, the vital capacity 
studies revealed improvement running as high as 11.1 per cent. Some, how 
ever, were definitely worse following steam inhalations. The average in 
crease in vital capacity of these cases exposed to steam was 2.4 per cent. 

Another experiment performed was designed to compare the relativ: 
efficiency of the inhalation method as compared with the intravenous admin 
istration of aminophyllin. Nine patients were treated with 5 c.c. of amino 
phyllin (0.125 gm.), half the usual dose, intravenously, and vital capacity 
observations were made before and after treatment. These showed improve 
ment ranging from 6 per cent to 20 per cent. The average of 11.9 per cent 
was about half that obtained by the aerosol method. 

To eliminate the possibility of psychogenic factors playing some role in 
these aerosol experiments, ammonium chloride (10 c.c. of a 5 per cent solu 
tion) was substituted for the aminophyllin, and this unexpectedly resulted 
in considerable increase in the vital capacity. This may be explained by 
the solvent action of this chemical on the tenacious sputum found in asth- 
matic patients. Ammonium chloride aerosol is now in use as an adjuvant 
to the aminophyllin therapy; a combined aerosol is frequently administered. 

It is of interest to note that no untoward reactions to the inhalation of 
aminophyllin were observed, whereas one patient suffered a vasomotor col- 
lapse after administration of 4 c.c. of this drug intravenously. 

In view of the frequent association of infection (sinusitis, bronchitis and 
bronchiectasis) with asthma, a number of patients were treated with peni 
cillin aerosol as well as aminophyllin.*” This was best done after amino 
phyllin, or aminophyllin and ammonium chloride combined had been inhaled 
This increased the vital capacity and enhanced the patient’s ability to inhal 
the penicillin aerosol. The tent and breathing box, confining the aerosol, 
were employed where penicillin was indicated because it gave better penicillin 
blood levels. These studies, as well as the prophylactic application of peni 
cillin aerosol in infective asthma, are continuing. 


SUMMARY AND CONCLUSION 


Due to the anatomical structure of the lung, providing it with a very 
large surface for absorption, and because the lungs embryologically stem 
from the gastrointestinal tract, it was to be expected that highly effective 
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absorption of aerosols through this organ would take place. What was not 
anticipated was the observations indicating that there may be temporary 
storage of the aerosols somewhere in the lungs. This is the only way to 
account for the prolonged blood levels obtained with sulfadiazine and 
penicillin. 

These observations have led to the conclusion that other medications in 
aerosol form may possibly be introduced through the lungs for systemic 
purposes. It may thus be possible to use the penicillin in aerosol form, not 
only to combat local bronchopulmonary infection, but for the treatment of 
hacteremias and for infections elsewhere in the body responsive to anti- 
biotic therapy. 

It is advantageous to introduce medications in aerosol form via the lung, 
since one obviates, as in the case of penicillin, possible destructive action by 
the gastric juices. There are limitations, however. Aerosols of substances 
of high molecular structure, such as insulin, do not readily pass the lung 
barrier as compared with the simpler compounds of sulfonamides or penicillin. 
Extreme care must also be used in selecting material for aerosolization, be- 
cause of possible injury to the lung as in the case of strong acids or other 
noxious agents. The possibility of sensitivity to a specific aerosol, and the 
induction of asthma or other types of allergy, must also be borne in mind. 
It is noteworthy, however, that there have been very few allergic reactions 
to penicillin aerosol in the treatment of over 200 patients. 

For effective therapy, it is necessary to form a stable aerosol of small 
particles—2 » or less. The apparatus producing the aerosol should be easy 
to handle, fool-proof, available for home use, inexpensive and capable of 
aerosolizing large quantities of solution when necessary. These require- 
ments are satisfied by the combined steam-generator and aerosolizer used 
in these studies. With this apparatus very high blood levels of peni- 
cillin of long duration have been obtained. The penicillin was dissolved in 
propylene glycol to produce a more stable aerosol. Possibly, the glycol 
exerts some penicillin-like action. Patients treated with penicillin-propylene 
glycol aerosol receive maximum effect, according to blood studies, by using 
a tent over the patient, thus confining the patient in an atmosphere of peni- 
cillin, or by confining the aerosol in a box from which the patient may 
breathe the aerosol. 

The aerosol method, according to these observations, may replace therapy 
by injection when using penicillin. This should be of particular advantage 
in the treatment of infants and children, or where prolonged treatment is 
indicated as in subacute bacterial endocarditis. Here, repeated painful in- 
jections, or continuous intravenous drips with all their objectionable features, 
may be obviated. 

The studies on patients with asthma have disclosed that the aerosol 
method of administering aminophyllin may, at times, succeed even after 
failure of aminophyllin given intravenously. This is striking, since it has 
been estimated that about 0.05 gm. of aminophyllin is introduced by the open 
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inhalation method—a dose which is ordinarily considered ineffective intra- 
venously. 

As a by-product of these studies, it has been observed that ammonium 
chloride by inhalation (10 c.c. of 5 per cent solution) has also been of help 
in treating asthma, perhaps because of its solvent action on the thick tenacious 
mucous plugs characteristically found in this condition. Where an asso- 
ciated bronchiectasis or bronchitis exists along with asthma, preliminary 
treatment with a mixed aerosol of aminophyllin and ammonium chloride is 
followed by treatment with aerosol of penicillin. 

This review of what was previously reported in studies of absorption 
through the lungs, as well as the presentation of recent studies with aerosol 
therapy, serves to call attention to the possible use of this organ as a means 
of introduction of medication, not only for the treatment of Jocal broncho- 
pulmonary diseases, but for systemic action as well. 
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THE ROLE OF PREVENTIVE MEDICINE IN 
CLINICAL PRACTICE * 


By Wirson G. Smituiz, M.D., New York, N. Y. 


THE text of this discussion—perhaps theorem is a better word—is that 
the internist of the next generation must concern himself primarily with the 
field of preventive medicine. This statement carries no implication that all 
physicians will soon be employed on Federal salary, or will be busy in the 
intricacies of public health administration. 

Let us make a clear distinction between public health and preventive 
medicine. Public health is the obligation of the community to protect its 
members against the hazards of communal living, and to promote community- 
wide health. Thus public health is not a function of the internist, nor his 
direct responsibility. Preventive medicine is the obligation of the individual 
to protect and promote the health of himself and his family. But each in- 
dividual needs expert guidance in these matters. It is a function of the phy- 
sician to provide the advice and to give each individual suitable protection. 

It may be emphasized at the outset that this discussion is not concerned 
with the physician who has had a long and successful career in internal medi- 
cine. His work is nearly done. His methods cannot be modified. But we 
are concerned with the young internist who is just beginning his life’s work. 

In addition, these remarks are addressed to the teacher—to those who 
train the potential internists of the next generation. Often the teacher makes 
the serious mistake of training his students for the type of service that he, 
himself, has given in the past. Obviously this mistake must not be made. 
The young internist must be prepared not for the type of medical practice of 
the past generation, nor in fact the practice of medicine of the present time. 
One must attempt to forecast the future, and then try to train the young 
medical man to meet and to solve the problems that he will encounter in the 
next generation. Therefore each medical teacher must first ask himself: 
“What will be the nature of medical practice during the next 30 to 50 years?” 

The forecasting of the future of medicine is not as difficult as it may seem 
at first glance. One cannot draw in all the fine details, but the broad out- 
lines of the picture are quite clear. We may follow the technic of the his- 
torian, the economist, the geneticist, and the ecologist, and by extension of 
well-defined trend lines, we can map out the future with a fair degree of 
accuracy. 

The first important trend will be a continuation of our change from an 
agricultural and pastoral people to a highly industrialized economy, with all. 

* Presented at the Twenty-Eighth Annual Session of the American College of Physicians, 
Chicago, April 28, 1947. 


From the Department of Public Health and Preventive Medicine, Cornell University 
Medical College, 1300 York Avenue, New York City. 
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the changes in our social structure and family life that these economic 
changes entail. 

Diseases due to the hazards of the industrial processes, and to the great 
complexities of industrial life, will increase in prevalence and importance. 

There will continue to be a marked diminution in illness and death that 
is produced by infectious processes (figure 1). This will include the in- 
fectious diseases of childhood, respiratory infections, all the pneumonias, as 
well as pulmonary tuberculosis, and perhaps syphilis. 
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Fic. 1. Decline in infectious disease mortality, New York: 1915 to 1944. 


Mental disease will increase. Furthermore, it will occur predominantly 
in the older age groups. There will be much greater demand for facilities for 
institutional care of mental illness. 

The most important trend is that of an aging population (figure 2). By 
the year 1980, the composition of the American population will be markedly 
changed. There will be a strong shift from the younger to the older age 
groups. We shall have fewer infants and children, and a much larger num- 
ber of people in the older age groups. 

These changes in population will result in a marked increase in the de- 
generative diseases, particularly in diseases of the heart and the circulation. 
Cancer will increase, as will diabetes and arteriosclerosis. This increase will 
he due, in great part, to the changes in the composition of our population, and 
to a lesser degree, to changes in the national economy and the social struc- 
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ture. In all tabulations of vital statistics, the degenerative conditions will 
be overwhelmingly important as causes of illness and death (figures 3 and 4). 

If our foresight is accurate, then major emphasis in internal medicine 
during the next 30 to 50 years must be placed on methods that shall be em- 
ployed in the prevention of the ravages of chronic debilitating disease. The 
following methods may be employed : 


1. Active research, with a development of better understanding of the 
primary causes of degenerative diseases. This must include mental disease. 

2. Development of suitable methods for early detection of the degenera- 
tive diseases. 
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Fic. 3. Death rate from 10 leading causes of death in the United States: 
1900 compared with 1940 


3. Rehabilitation, i.e. formulation of programs that will promote suitable 
life adjustment for those in whom degenerative disease has become manifest. 

It is quite clear that all these activities lie within the realm of preventive 
medicine, for curative medicine will be of little avail. The degenerative dis- 
eases, as manifested in individuals past middle life, are, for the most part, 
not curable. The damage has been done to the tissues and is not repairable. 
The course of the disease is not reversible; function is permanently impaired, 
and structure is destroyed. Often these patients do not respond meirmareed 
even to palliative therapeutic measures. 

It must be remembered that degenerative diseases have their inception 
early in life. Therefore, if our predictions are correct thus far, it becomes 
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obvious that the primary functions and major activities of the internist oi 
the coming gerieration will be in the field of preventive medicine, and will be 
most effective for individuals of the third and fourth decades of life (figure 
5). Primary causes of degenerative diseases must be determined, and very 
early detection must be sought as the major goal 
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Fic. 4. Estimated prevalence of specified chronic diseases '1 the United States (1937) 


[t is quite clear also that the preventive measures in degenerative diseases 
must be applied by the individual practitioner of medicine, and not by tradi 
tional public health procedures. 

Most of the gains that have been secured in the lowered death rate have 
been due to improvement in infant mortality, and to a reduction in com 
municable disease. These benefits have been secured by the mass method of 
attack. It has seemed logical therefore to attempt to apply the same prin 
ciple of the mass method of attack in the control of degenerative diseases 

lor the most part, one may predict that these technics will not be success 
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ful in a reduction of the general death rate, nor in the prevention of illness 
that is due to degenerative diseases. 

It is probable that certain well-tried and proved public health measures 
may be utilized-effectively in the control of degenerative diseases. The fol- 
lowing examples may be cited: 

(a) Methods of popular education may be employed, by means of which 
the great mass of the people can be kept informed concerning advances that 
are made, by science, in early diagnosis, and also concerning new procedures 
for control of disease. These public health education technics require a 
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Reprinted from: Smillie, W. G.: Public health administration in the United States, 3rd ed., 1947, The 
Macmillan Co., N. Y. (in press). 


Fic. 5. Percentage distribution of persons in the U. S. with chronic disease or perma- 
nent impairment, according to age groups, estimated in 1937, showing the high prevalence 
of invalidism in the fourth decade. 


greater degree of skill and more control than has been exercised in the past. 
They are very useful measures if employed intelligently, but may do more 
harm than good. 

(b) Organization, under community auspices, of special facilities for the 
medical care of the poor. By this means the community makes available to 
all, adequate facilities for prevention and amelioration of degenerative disease. 

(c) The development, by accepted public health methods, of adequate 
community-wide facilities for comprehensive medical care of all the people. 

These and other technics may be applied by the community on an organ- 
ized “public health” basis, in an effort to aid in the control of degenerative 
(diseases. It is obvious, however, that these procedures are, at best, quite 
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incomplete and faulty, and that the mass method of attack upon the degen 
erative diseases will not be very effective. 

The prevention of the degenerative diseases will be secured by attrition, 
rather than by concerted mass action. Each person is an individual problem, 
requiring a complete personal understanding, and a confidence between phy- 
sician and patient. Thus prevention of the degenerative diseases becomes 
a private rather than a public matter. It requires an individual exchange of 
ideas, plans, and confidences. This necessitates a continuity of care, over a 
long period of time, and with a knowledge of all the factors that impinge upon 
the patient’s life: his occupation, his home life, his recreations, his previous 
illnesses, his attitudes toward life, and his reactions to adversity. This type 
of medical care requires a continuous individual and very personal medical 
record which is kept through many years. It also requires a continuous per- 
sonalized medical service. 

If our thesis is correct, then the internist of the future, if he is to be ef- 
fective and successful in his chosen life work, must have been trained to ob- 
serve, and to think in terms of the preventive aspects of disease. He must 
place as much emphasis upon prevention, in the care of his patients, as he now 
does upon diagnosis and therapy. He must be interested, not only in those 
who are sick, but in those who are well. His primary interest must be in 
the young, normal, presumably healthy man, during the formative periods of 
life, for here his efforts can be most fruitful. Here lie the opportunities for 
the future of medical practice. This point of view is in great contrast to the 
present practice, in which the internist devotes most of his time to the in 
firmities of the aged, to the irreparably damaged individual whose life history 
has been written, and whose book of life has, for all practical purposes, been 
closed. 

The young internist must also be thoroughly aware of the changing social 
concepts that are influencing the social and economic future of the nation. 
He should, I believe, receive formal training in this field. He must be as 
well aware of the social structure of the family, and of the community, as he 
is now familiar with the physical structure of the human body. For the 
internist of the next generation will deal primarily with people, and not pri- 
marily with disease. Thus a sound knowledge of economics and of sociology 
is as important a premedical course as is required work in chemistry, physics 
and physiology. 

Thus we end our brief presentation as it began, with a reiteration of our 
prophecy: The internist of the future must become a practitioner of preven- 
tive medicine, working primarily with people who are not ill. If this theorem 
is correct, then the young internist who is just beginning his life work, 
should prepare himself to meet this responsibility. 








BRUCELLA ANTIBODIES FOLLOWING CHOLERA 
VACCINATION * 


By C. Westey Erseve, M.D., F.A.C.P., Norman B. McCuttoueu, Ph.D., 
M.D., and Grace A. Beat, Chicago, Illinois 


BRUCELLA agglutinins appearing after vaccination against cholera have 
been reported to occur in six of seven individuals." We have suggested 
that this phenomenon may be a source of confusion in the diagnosis of 
brucellosis inasmuch as the agglutination test is widely used for this purpose 
and several million veterans received cholera vaccine during their military 
service. The present studies were undertaken to determine further the 
effects of cholera vaccination on brucella agglutinin production and to observe 
the effects on the opsonocytophagic test and on the brucellergen skin test. 


METHODS AND MATERIAL 


Twenty volunteers were selected who with one exception had negative 
agglutination tests, opsonocytophagic tests, and brucellergen skin tests. The 
volunteers were all young adults and were drawn largely from medical stu- 
dents and laboratory technicians. Following preliminary testing, they were 
given the standard two-dose cholera vaccination (0.5 c.c. and 1.0 c.c. doses 
one week apart) using a commercial vaccine each c.c. of which contained 8 
billion killed Vibrio comma. Agglutination tests, opsonocytophagic tests, 
and intradermal brucellergen skin tests were made at intervals after the vac- 
cination. With minor exceptions, the tests were made at approximately two 
or three weeks, eight weeks, 18 weeks and at one year. The agglutination 
tests were performed by the standard test tube method as well as by the rapid 
slide method.? The opsonocytophagic tests and the brucellergen skin tests 
were performed by the methods of Huddleson.* 


RESULTS 


The results of the three tests before and at intervals after cholera vac- 
cination are presented in table 1. 

Before cholera vaccination, 19 of the 20 subjects were entirely negative 
to all three tests. In one subject the brucellergen skin test was moderately 
positive, but the agglutination and opsonocytophagic tests were negative. 

The agglutination tests became positive after cholera vaccination in all 20 
of the individuals. Sixteen or 80 per cent were positive in titers of 1/40 or 
higher ; 12 or 60 per cent were positive in titers of 1/160 or higher; and 9 or 
45 per cent were positive in titers of 1/320 or higher. . One individual de- 

* Received for publication June 11, 1947. 


From the Department of Medicine, School of Medicine, University of Chicago. 
Aided in part by a grant from Swift and Company. 
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veloped a persistently high titer which reached 1/2560 partial and 1/1280 
complete. The titers were maximal either at the two or three week test or 
at the eight week test, and thereafter declined. At the one-year post-im- 
munization tests, six of the 14 subjects examined still had positive tests in 
dilutions ranging up to 1/160. Generally speaking, those with the highest 
peak titers tended to show greater persistence of antibodies. 

The opsonocytophagic test became positive after cholera vaccination in 16 
or 80 per cent of the subjects, and in most instances the degree of positivity 
tended to parallel the agglutinin titer. The tests of 13 or 65 per cent of the 
subjects showed marked phagocytosis by 80 to 100 per cent of the cells, a 
response usually considered as indicating good resistance to the infection. 
Some opsonic activity persisted for one year in most of those individuals in 
whom the agglutination test also remained positive. 

The brucellergen skin test continued to be negative after cholera vac- 
cination in the 19 individuals who had negative pre-immunization tests. In 
the one subject whose skin test was positive before receiving cholera vaccine, 
the test retained the same degree of positivity at two weeks and at eight weeks 
after vaccination. 

DIscuUSSION 


It has been demonstrated that brucella agglutinins may be engendered in 
high titers by cholera vaccination in a majority of individuals so treated. In 
some, significant titers persist for a year or more. In a survey of 100 in- 
dividuals who had been vaccinated against cholera while in military service,* 
56 per cent had positive brucella agglutination tests in titers of 1/20 or 
higher ; 41 per cent were positive in titers of 1/40 or higher; and 20 per cent 
were positive in dilutions of 1/80 or 1/160. In the group who were tested 
18 to 28 months after vaccination, 27 per cent still had titers of 1/40 or 1/80. 

Although it has not been demonstrated, one may reasonably expect that 
many months after the original brucella agglutinins have disappeared from 
the circulation, significant titers may recur as an anamnestic response to the 
stimulus of a non-specific febrile illness. 

Some three million veterans who were vaccinated against cholera while 
in military service have returned to civilian life. Unless the fact becomes 
widely recognized that brucella antibodies may be engendered by cholera 
vaccination, that they may persist for many months and perhaps may recur 
after a lapse of years, further confusion is likely to be added to the often 
perplexing problem of the diagnosis of brucellosis. 

The diagnosis of chronic brucellosis frequently is a difficult task which 
may tax the ability of the best of physicians. There are no pathognomonic 
symptoms, few physical signs, and except for the recovery of the causative 
organism which usually is difficult during the chronic stage, there are no 
completely reliable laboratory tests. 

The agglutination test is the most widely used procedure for the diagnosis 
of brucellosis. We previously discussed sources of difficulty which may arise 
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in the performance and interpretation of this test.*° The present data sug- 
gest a further limitation on its application. An agglutinin titer of 1/80 or 
1/160 is commonly, although deplorably, accepted as confirmation of a 
diagnosis of brucellosis in the presence of a great variety of symptoms. In 
the recently enacted occupational disease legislation in Iowa,’ brucellosis has 
been made a compensable disease in certain occupations. The law provides 
that agglutination titers of 1/160 on two successive tests may be considered 
as verifying a clinical diagnosis of brucellosis. The symptoms of the chronic 
disease are notoriously vague and diffuse. One author’ has listed 150 symp 
toms and manifestations which have been observed during the course of 
chronic brucellosis, and it is common knowledge that close similarity exists 
between the symptoms of this disease and those of the psychoneuroses. The 
pitfalls of such legal definitions of diagnostic criteria become obvious in the 
light of the vagaries of the disease and recognized uncertainties of the ag 
glutination test.*.° As an example, most of the subjects of the present in- 
vestigation would meet the immunological requirements of this legal defi- 
nition. 

The opsonocytophagic test is not as widely used as the agglutination test. 
Nevertheless, the production of brucella opsonins by cholera vaccination may 
in some instances be misleading to the physician. 

In studies on the antigenic interrelationship of Vibrio comma and bru 
cella, we have shown that this cross-antibody response is due to an H antigen 
of Vibrio comma.” * 

The fact that cholera vaccine does not cause a positive brucellergen skin 
test may be of aid in differentiating the source of brucella antibodies in doubt 
ful cases. Further aid may be obtained by absorption tests with cultures of 
Vibrio comma and of brucella. 

Consideration is being given to the possibility that cholera vaccine may 
be useful in immunologic procedures of value in brucellosis—a protective 
vaccine for those occupationally exposed as well as a vaccine for the treatment 
of the chronic disease. The brucella antibody response as far as agglutinins 
and opsonins are concerned is at least as good as one would expect from any 
brucella vaccine or product. If the development of these antibodies can be 
shown to be correlated with resistance to infection with brucella, the use of 
cholera vaccine for prophylaxis and for therapy would be reasonable. Most 
workers agree that agglutinins do not measure resistance in brucellosis 
Opsonins probably do in some degree measure specific resistance. Other 
antibodies, such as bactericidins may be important. The role of allergy is 
unknown but possibly considerable. If cholera vaccine afforded an effective 
protection against brucellosis, there would be obvious advantages over bru- 
cella vaccines in that subsequently one would be able to in part differentiate 
between antibodies produced by the vaccine and those produced by a suspected 
brucellosis. This could be accomplished by the brucellergen skin test or by 
resort to absorption tests. 
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SUMMARY 


1. Twenty individuals with previously negative tests were given the 
standard immunization against cholera. The brucella agglutination test 
became positive in all of these*individuals ; in 80 per cent the titer rose to 1/40 
or higher ; in 60 per cent to 1/160 or higher ; and in 45 per cent to 1/320 or 
higher. 

2. The brucella opsonocytophagic test became positive in 80 per cent of 
the subjects. In 65 per cent the test showed marked phagocytosis by 80 to 
100 per cent of the cells. 

3. The brucellergen skin test remained negative. 

4. Brucella agglutinins and opsonins were demonstrable in significant 
titer in a number of these individuals after the lapse of one year. 

5. Unless it becomes widely recognized that brucella antibodies arise after 
cholera vaccination, further confusion may occur in the diagnosis of chronic 
brucellosis. 
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ADRENAL MEDULLARY TUMOR (PHEOCHROMOCYTOMA) ; 
CASE REPORT WITH SUCCESSFUL OPERATION * 


By Wirziam C. Burrace, Captain, M.C. (AUS), Portland, Maine, and 
James A. Hatstep, Major, M.C. (AUS), F.A.C.P., 
Boston, Massachusetts 


THE clinical picture associated with functioning tumors of the adrenal me 
dulla has been well described,’ * * leading to an increasing accuracy in diagnosis 
Operative intervention is usually successful in correcting the leading physiologi 
cal abnormality of paroxysmal hypertension. 

In 1941 Biskind, Meyer, and Beadner * reviewed the literature, analyzing a 
total of 29 cases which had come to operation. Since that time 22 additional 
cases have been reported *'* (table 1). Of these 51 cases 11 died postopera 
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Brunschwig and Humphreys, 1940 ® 1 
Hamilton, 1940 ® 1 
Biskind, Meyer, and Beadner, 1941¢ ' 23 
Heath, Cahill, and Atchley, 1941 ' 
Engel, Mencher, and Engel, 1942 ™ 
Hyman and Mencher, 1943 7 
Tennenbaum, 1943 * 
Kenyon, 1943 ° 
Thorne, Hindle, and Sandmeyer, 1944 
Kvale, Roth, Claggett, and Dockerty, 1944 ™ 
Duncan, Semans, and Howard, 1944 ™ 
MackKeith, 1944 © 
Keyser and Walters, 1924 
Volhard, F., 1931 
Oby and Protrowsky, 1933 
Bell and Powell, 1934 
Hatieganu et al., 1939 
Volhard, 1944 * 
Mortell and White, 1945 "” 
Roth and Kvale, 1945 "8 
DeVries, Mandl, Rachmilevitz, and Ungar, 1946 '° 
\uthors’ case, 1946 
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tively, and one died of metastases two years after operation. Most of the re 
maining 39 patients were relieved of both signs and symptoms resulting from th 
functioning of these tumors. In three cases. the tumors were malignant,* '* 
the remainder being benign. 

We have observed a patient with a pheochromocytoma of the left adrenal 
gland which was successfully removed, and in which the diagnosis was first sug 

* Received for publication January 3, 1947. 

From the Medical Service, Sixth (U. S.) General Hospital. 
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gested by the patient’s abnormal response to histamine phosphate. This case is 
reported because of the rarity of the tumor and because of certain data obtained 
regarding response to histamine. 


CASE Report * 


A 32 year old single paratrooper entered the Sixth General Hospital at Casa- 
blanca, French Morocco, on June 9, 1943, with the chief complaint of postprandial 
epigastric pain of nine months’ duration. He had enjoyed normal health during his 
civilian life when he was employed as a salesman prior to his induction into the U. S. 
Army on June 9, 1942. 

In September 1942 he began to suffer from dull gnawing mid-epigastric pain, 
which occurred approximately two hours after eating, and which was relieved by the 
intake of food or soda. His symptoms had not incapacitated him, and although he had 
attended sick call, he had not been hospitalized for this complaint until his present 
admission. 

Since October 1942 he had noted temporary but mild pulsating post-occipital 
headaches which lasted 10 to 15 minutes, and were associated with slight palpitation, 
dyspnea, sweating and nervousness. These attacks occurred about once a month, 
but failed to show any apparent relationship to exercise, emotion, position, or the 
functioning of any other of his bodily systems. In fact, he had never noted any un- 
usual symptoms even after several parachute jumps. He had never consulted a medi- 
cal officer for these symptoms. In February 1943 at Fort Benning, Georgia, he de- 
veloped the “grippe” during which he suffered a more severe headache than on any 
previous occasion. This had caused him to “shake all over” and he “could hardly 
breathe.” 

In May 1943 he developed an upper respiratory infection during which he suf- 
fered a similar severe headache. At sick call the following day a fever of 102° was 
found, and he was admitted to a nearby evacuation hospital. During this admission 
the presence of a duodenal ulcer was considered and was confirmed by a roentgen-ray 
examination. A gastric analysis was reported as showing no free hydrochloric acid. 
fhe patient recalled that, although the administration of 0.5 mg. of histamine phos- 
phate subcutaneously was followed by a very severe pulsating headache, he had failed 
to report it. He was placed on an ulcer regime which improved his gastric symptoms 
and he was transferred to the Sixth General Hospital for disposition proceedings. 

On admission the physical examination revealed a well nourished male of wiry 
build. Examination of the head, eyes, throat, and neck was normal. The heart 
showed no evidence of enlargement, murmurs, nor abnormal rhythm. The blood 
pressure was 120 mm. of mercury systolic, and 82 mm. diastolic. The pulse rate was 
72 per minute and the rhythm was regular. Abdominal examination was not remark- 
able except for moderate tenderness in the epigastrium. No organs or masses were 
palpable. The remainder of the examination was negative. Roentgen-ray examina- 
tion of the chest showed the heart to be of normal size and configuration. The 
duodenal cap showed a constant deformity, but no active ulcer crater could be demon- 
strated. The laboratory examinations of the blood, urine, and stool were within 
normal limits. 

On June 11, 1943, a gastric analysis was performed because achlorhydria had 
been reported at the previous hospital. At 10:00 a.m. 1 c.c. of histamine phosphate 


__* We are greatly indebted to Col. John T.” King, M.C. (AUS), of the Medical Service 
of Walter Reed General Hospital, and to Col. Lloyd G. Lewis, M.C. (AUS), of the Uro- 
logical Service, for permitting us to report the observations made at that hospital, and for 
sending us complete notes of the patient's hospital admission, as well as sections and photo- 
graphs of the tumor. 
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(0.5 mg.) was administered subcutaneously in the usual fashion. 





Five minutes later 


the patient developed marked flushing of the face and trunk with severe cramps in the 
upper abdomen, and complained of shortness of breath and a very severe headache. 
One of us (J. A. H.) saw the patient immediately thereafter, finding him to be pale, 


dyspneic, sweating profusely and complaining bitterly of a severe headache. 
time the blood pressure was 260 mm. systolic and 160 mm. diastolic. 
regular, small, with a rate of 140 beats per minute. 
lowed by nausea and vomiting, but subsided in about 10 minutes. 
The following blood pressure and pulse observations were made: 


hausted and weak. 


At this 
The pulse was 
The above symptoms were fol- 
He then felt ex- 





Time Blood Pressure Pulse Rate 
10:10 a.m. 260/160 140 regular 
10:20 a.m. 220/130 120 regular 
10:28 a.m. 180/100 96 (frequent 
extrasystoles) 
11:00 a.m. 160/100 68 (occasional 
extrasystoles) 
1:00 p.m. 95/60 74 regular 


Because of this unexpected response, continued blood pressure observations were 
made which showed striking variations from a basal level of 100 to 120 mm. systolic 
and 60 to 80 mm. diastolic to sudden rises as high as 280 mm. systolic and 150 mm. 
diastolic. These lasted for periods of five to 10 minutes (figure 1). Once the 
presence of paroxysmal hypertension had been established, a search for a functioning 
adrenal medullary tumor (pheochromocytoma) was undertaken. 
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An electrocardiogram taken two days after this reaction showed evidence in- 
dicative of a coronary disturbance manifested by an abnormal T, with slight late in- 
version. On the third day late inversion of T,, T,, and T, and an elevated S-T in- 


terval in Lead-IV were found. On the eleventh day after the reaction the electro- 
cardiogram had returned to normal limits (figure 2). 
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An insulin tolerance test was performed which produced a profound hypoglycemic 
reaction with an associated hypertensive crisis as shown in the accompanying chart 
(figure 3). A cold pressor test was not remarkable and failed to produce an abnor- 
mal blood pressure response. 





A B 


. 2. A, Electrocardiographic tracing taken three days after attack of severe paroxysmal 
hypertension. 8B. Electrocardiographic tracing taken 11 days after attack. 


A flat abdominal plate and an intravenous pyelogram were normal, there being 
no evidence of displacement of the kidneys. A perirenal air insufflation under fluoro- 
copic control outlined a normal right adrenal gland. Two days later, however, the 
ntroduction of 120 c.c. of air in the region of the left kidney “shows the left kidney to 
be well seen and outlined by air in the capsule. Lying over the upper pole and within 
the capsule is a rounded smooth-edged mass measuring 9 by 7.5 by 6 cm. This mass 
lies anteriorly to the upper pole of the kidney and causes slight compression of the 
upper pole. The findings are those of a tumor of the left adrenal, probably a pheo- 
chromocytoma” * (figures 4 and 5). 


* The roentgenological observations were interpreted by Lt. Col. James R. Lingley, M.C., 
and Captain S. M. Wyman, M.C. 
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Because of the marked response in blood pressure to 0.5 mg. of histamine, we 
attempted to determine the degree of sensitivity of this patient to small doses of the 
drug. The following study (figure 6) was made: 


Histamine phosphate in doses of 0.01 mg., 0.02 mg. and 0.06 mg. was administered 
intradermally after a normal base line of blood pressure had been reached. The second 
injection was made five minutes after the first, the third being given eleven and one 
half minutes after the first. Fifteen minutes after the original injection, the symptoms 
of a hypertensive paroxysm were noted. The blood pressure began to rise reaching 
its peak of 290 mm. systolic 22 minutes after the initial dose. At this point the pa- 
tient’s symptoms and signs were maximal. It is interesting to note that there followed 
a secondary asymptomatic paroxysm of 260 mm. systolic after the pressure was falling 
back towards normal (35 minutes after the start of the test). From these studies the 
value of histamine phosphate as a diagnostic fest seemed apparent. However, the 
resulting response was quite alarming even though only .09 mg. was injected 
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Fic. 3. Blood pressure and blood sugar response following intravenous injection of four 
units of crystalline insulin. 


The patient was transferred by air to the Walter Reed General Hospital for sur 
gical operation on July 11, 1943. On August 10, 1943, under spinal anesthesia, Lt. Col 
Lloyd G. Lewis, M.C., of the Urology Service, operated on the patient, removing the 
adrenal tumor and the left adrenal gland by the technic described in his operative note 
as follows: 


“An S-shaped incision was made from the base of the twelfth left rib running 
anteriorly and then downward at the border of the rectus muscle. The abdominal 
muscles were then divided. The peritoneum was retracted medially to expose the 
perirenal fascia. The twelfth rib was resected. The perirenal fascia was incised and 
the upper pole of the left kidney was exposed. By retraction of the kidney downward 
the adrenal was pulled into the wound and sufficiently exposed. The tumor measured 
7 by 6cm. The blood supply from the diaphragm was isolated and divided. As pres 
sure was made over the tumor the blood pressure would be alarmingly elevated as 
shown in the graphic chart (figure 7). The blood supply from the upper pole of the 
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Fic. 6. Blood pressure response to intradermal injection of 0.01 mg., 0.20 mg. and 0.06 me 
of histamine phosphate before operation. 


left kidney was then isolated and divided. When the tumor was elevated to expose the 
adrenal pedicle on the posterior surface of the tumor, the blood pressure became ele 
vated to 274 mm. Hg. Traction on the pedicle was relieved to allow the pressure to re 
turn to normal levels. When a Kelly clamp was placed on the large artery, the pres 
sure suddenly fell to 65 mm. Hg. The clamp was then removed to allow the blood pres 
sure to return to normal by the expression of adrenaline into the circulation from the 
tumor. The pedicle was then doubly clamped, divided, and ligated. Practically all oi 
the left adrenal was involved in the tumor and was also removed. The wound was then 
closed and the patient was returned to his ward in good condition. During the 
operation he was given continuous intravenous infusions of plasma and glucose and 
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Fic. 7. Anesthesia record during excision of the tumor of the left adrenal gland. Case K. G 
Walter Reed General Hospital, August 10, 1943. 
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when needed, a few minims of epinephrine. For the first 36 hours after operation he 
was given ephedrine in oil and adrenal cortical extract every four hours intramus- 
cularly.” 

The patient recovered uneventfully from the operation, being discharged from 
the Army on October 20, 1943. At this time he was completely asymptomatic and his 
ulcer was quiescent. His basal blood pressure level remained at 95 systolic and 65 
diastolic and there were no more symptoms of hypertensive paroxysms. A repeated 
histamine test and insulin tolerance test failed to produce an elevation of blood pressure. 

The pathological examination of the tumor was made at the Army Medical 
Museum which has furnished photographs of the pathological specimen and photo- 
micrographs of the sections (figure 8). A diagnosis of benign pheochromocytoma was 








— — 


Fic. 8. Gross specimen of the tumor, benign pheochromocytoma of the left adrenal gland. 
(Courtesy of Army Medical Museum.) 


made. There was no assay of adrenaline content or pressor substance made in this 
case. 
DISCUSSION 


The value of histamine phosphate as a helpful test in the diagnosis of pheo- 
chromocytoma which has been previously described by Hyman and Mencher ‘ 
and Roth and Kvale,*° was confirmed in this case. Best and Taylor * state 
that there is some evidence that histamine increases the output of adrenaline 
from the adrenal medulla. Weiss, Robb, and Ellis 77 found that, whereas the 
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subcutaneous administration of histamine phosphate in pharmacologic doses re- 
sulted in a momentary depression of the systolic blood pressure due to generalized 
vasodilatation, the continuous intravenous infusion of histamine failed to show 
any appreciable variation of the systolic pressure. This fact they attribute to two 
factors: (a) the rapid destruction of histamine in the body and () the stimula 
tion of effective compensatory cardiovascular reflexes which act through sympa- 
thetic cardio-acceleration, vasoconstriction, and the discharge of adrenaline. 
Thus it would appear that the histamine test produces a compensatory discharge 
of adrenaline. 

Although in man the adrenaline store of both normal adrenals is about 10 
milligrams,” assays of adrenaline content of individual pheochromocytomas have 
been reported as high as 682 milligrams.'* Thus the exaggerated response to 
histamine in cases of pheochromocytoma would seem to be due to the additional 
adrenaline available from the tumor. It would appear, however, that the pro 
duction of a paroxysm of hypertension as seen in figure 6 resulting from the in- 
jection of histamine is not without considerable danger as shown by the electro- 
cardiographic changes in this case and the extreme height of blood pressure re- 
sulting. Such a blood pressure response might result in rupture of a cerebral 
blood vessel, produce pulmonary edema or shock. Higglan and Holzmann, as 
mentioned by MacKeith,’® describe similar electrocardiographic changes, par 
ticularly inversion of the T-waves after a spontaneous attack in a case of pheo 
chromocytoma. Palmer and Castleman ** report a case of pheochromocytoma 
in which paroxysms were noted following intravenous medication, and in which 
sudden death occurred during an intravenous infusion of 10 per cent glucos: 
solution. 

The specificity of the test has been well shown by Roth and Kvale '* who re- 
port its diagnostic significance in three cases of proved pheochromocytoma, 
whereas their controls, a group of normal persons, a hyperreactor group, and a 
group of established hypertensive patients, showed only minor responses ii 
blood pressure, after the injection of histamine phosphate. In the control groups 


the average maximum increase of systolic pressure was 36-mm. of mercury 
In the three cases of pheochromocytoma a rise of the magnitude of 100 mm. o1 
more of mercury in systolic pressure occurred. After operation with the success- 
ful removal of the tumor in their cases, no rise in blood pressure or symptoms 
could be elicited after the use of histamine phosphate. This was likewise true 


in our case. 

In addition to the use of histamine phosphate, adrenaline and insulin have 
also been found to produce a hypertensive reaction in cases of pheochromo 
cytoma.’ The cold pressor test may or may not produce a paroxysm in such 
cases. Emotional reactions such as fear, anger, or pain, and physical changes 
such as exertion, mild trauma, changes of posture (lying to sitting position), 
hyperventilation, massage over the tumor, or pressure produced by lying on the 
affected side, have been shown to cause an abnormal response in the blood 
pressure. In our patient it is of interest that such influences, even including 
parachute jumps, did not result in symptoms. 

The symptomatology appears to be the result of discharge of either adrenaline 
or an adrenaline-like substance into the general circulation from these tumors 
The presence of such a pressor substance was first demonstrated by Beer, King 
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and Prinzmetal *' and confirmed by Hyman and Mencher.’ The symptoma- 
tology produced during the attacks, whether spontaneous or induced, is more or 
less similar, differing only in the degree of severity of the response. Such symp- 
toms as recurrent attacks of severe pulsating headaches, dyspnea, palpitation, or- 
thopnea, sweating, vomiting, abdominal cramps with blanching of the face and 
extremities should suggest this syndrome. These attacks may last for minutes 
to hours * or may result in a state of shock which may prove fatal. 

The state of shock which follows in the latter cases seems probably dependent 
on the massive and prolonged introduction of adrenaline into the general circula- 
tion.’ A similar condition has, been shown to obtain in experimental animals 
by Freeman, Freedman, and Miller ** who observed the appearance of a shock- 
like state in dogs after a continuous intravenous infusion of adrenaline over a pe- 
riod of one to one and a half hours. They interpret this state as being due to a 
marked reduction of the circulating blood volume. They believe that when 
adrenaline was discontinued, the arterioles then dilated, and caused a fall in blood 
pressure with anoxia of the vital centers. A reflex vasoconstriction in the pres- 
ence of a diminished blood volume was ineffective to maintain the animal’s life. 
It is thought that the state of shock which often occurs following the removal of 
these tumors may be due either to the above sequence of events with reduced 
hlood volume, or to the ineffectiveness of the normal amount of circulating adren- 
aline to maintain the blood pressure by its action on arterioles accustomed to 
large amounts of circulating adrenaline from the functioning tumor. A third 
factor may be a lack of circulating adrenaline due to atrophy of disuse in the 
normal adrenal medulla which perhaps may occur in the presence of the produc- 
tion of excess adrenaline from the tumor. This is the rationale for the use of 
pressor substances such as adrenaline and ephedrine postoperatively. 

Furthermore associated with potential absence or atrophy of the opposite 
adrenal gland a temporary adrenocortical insufficiency may result when the in- 
volved gland is removed. Biskind et al.* recommend the use of adrenal cortical 
extract and Hyman and Mencher’ suggest the additional use of desoxycorti- 
costerone acetate and salt both preoperatively and postoperatively in such cases. 
Additional evidence for its use is found in the report of Perkins, Swingle, Taylor, 
and Hayes ** who have shown that the administration of adrenal cortical extract 
is of aid when the circulatory collapse of adrenaline-produced shock obtains. 
When salt and desoxycorticosterone acetate are used both preoperatively and 
postoperatively overdosage must be guarded against since serious pulmonary and 
myocardial edema may intervene. 

An elevated basal metabolic rate and diabetic type sugar tolerance curves have 
been noted in some cases of pheochromocytoma. Determinations for these were 
not made in our case. Duncan, Semans and Howard ™ report a case of their 
own and nine cases from the literature which showed an association of pheo- 
chromocytoma with diabetes mellitus. McCullaugh and Engel *? and Duncan 
et al. report cases in which there were elevations of the basal metabolic rate 
ranging from plus 25 to plus 60. Thus since the altered physiology of hyper- 
glycemia, glycosuria, and elevated basal metabolic rates may return to normal 
levels after operative removal of a pheochromocytoma, Duncan et al. suggest 
that “when diabetes mellitus, hypermetabolism, and hypertension are encountered 
together, the possibility of a pheochromocytoma should be considered.” 
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The occurrence of peptic ulcer in this patient with adrenal medullary hy- 
peractivity is worthy of comment as it is unusual for an ulcer to develop in con- 
ditions where sympathetic overstimulation occurs, as in hyperthyroidism. There 
is some evidence that sympathetic stimulation and adrenaline inhibit gastric 
secretion.”® 

The localization of the tumor is best achieved by the technic of perirenal 
air insufflation which was so successfully used in this case.2* However, a flat 
abdominal film followed by an intravenous or retrograde pyelogram may suffice. 
Brunschwig and Humphreys® report the distribution of the tumor in 103 au- 
topsy cases as follows: 43 cases involving the right adrenal gland; 34 cases in- 
volving the left ; 13 cases with bilateral adrenal involvement; and 13 cases which 
were outside the adrenal gland. Biskind et al.* confirm the prevalence of in- 
volvement of the right adrenal gland, and report the following distribution in 
their preoperatively diagnosed cases: 18 involving the right, seven involving the 
left, and four outside either gland. In the few cases in which the hyper- 
functioning adrenal medullary substance lies outside the adrenal area, a search 
must be made along the abdominal aorta, in the carotid body, in the organ of 
Zuckerkandl, in the retroperitoneal tissues, or in the sacrococcygeal region where 
other chromaffin tissue may be found. The presence of additional functioning 
tissue in these areas may explain recurrent symptoms after operative removal of 
a functioning tumor, as in the case reported by MacKenzie.*° 

Hypertension which is of the fixed type does not necessarily exclude the pos- 
sibility of a pheochromocytoma as was demonstrated by the case reported by 
Thorne et al.*? 

SUMMARY 


A case of pheochromocytoma of the left adrenal gland with successful opera- 
tive removal and recovery is reported. 

The previously reported use of histamine phosphate as a diagnostic proce- 
dure is confirmed. The use of this substance is attended with potential danger 
and should be employed with great caution. 

The clinical picture and laboratory diagnostic studies are discussed. 
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UNUSUAL COMPLICATIONS OF AMEBIASIS * 


By Bernarp M. CHapMAN, Chicago, Illinois, HAaroLD SCHWARTZ, 
and Dona.p B. HalIstip 


AMEBIASIS has popularly been considered a disease of the tropics. This, how- 
ever, has long been known to be incorrect. Ochsner and De Bakey' have 
stated that amebiasis exists in 10 to 20 per cent of the population of the United 
States. Its incidence in the tropics is, however, very much higher and it was 
therefore to be expected that our returning troops would bring back the disease 
to this country and make it of much greater significance to the practicing phys- 
ician. 

Amebiasis is a disease with protean manifestations. The term “amebic dys 
entery,” which describes only one symptom, is inadequate. It is not unusual to 
find the disease first recognized through some of its complications in the absence 
of dysentery, history of dysentery, or amebae in the stools. The following is a 
case report of a patient with amebiasis which demonstrates most unusual com- 
plications. 


Case REPORT 


History: A 27 year old white soldier was transferred to the Oakland ASF 
Regional Station Hospital from another Army hospital on May 8, 1946. A complete 
history was difficult to obtain because of the extremely critical condition of the patient. 
The story as given was as follows: Approximately on April 12, 1946, two weeks be- 
fore his hospitalization, the patient began to notice dull right upper quadrant pain 
This became gradually worse until he could no longer stand it, and on April 26 he 
stopped an officer on the streets of Reno, asking for help. He had noticed chills and 
fever, but thought them to be due to malaria, which he had had before. At the time 
of his hospitalization he had been on a drinking spree. He had been drinking at least 
a quart of whiskey and beer every day for several weeks. He had neglected his meals 
completely. The pain in the right upper quadrant was constant, not cramping, 
radiating somewhat into the back and up to the right shoulder. He had noticed no 
changes in his urine or in his stools, and he was not jaundiced. The patient denied 
any previous history of hepatitis or dysentery. Upon admission to the hospital on 
April 26, his temperature was 102° F., and the white blood cell count was 20,000. 
The patient’s illness was diagnosed as infectious hepatitis and was treated as such 
with intravenous fluids. He was also given quinine and plasmoquin because of the 
possibility of malaria, although no positive smear could be obtained. On May 4, 
1946 edema of the ankles was noted and rales were heard in the left lung base. On 
May 6 for the first time, icterus was noted. The leukocyte count was 19,350. The 
temperature rose to 104° F., and the patient became lethargic and stuporous. He was 
given sulfadiazine and penicillin with no improvement. The abdomen became dis- 
tended, respirations became stertorous, and he did not respond to questioning. He 
was transferred to our hospital on May 8, 1946 in a critical condition. 

Physical Examination on Admission: Temperature 101.4° F., pulse 120, respira- 
tions 32. Patient was a poorly nourished, extremely ill, 27 year old white soldier 
who did not respond coherently to questioning. The skin was moderately icteric; 
the mucous membranes were extremely dry. The respirations were stertorous and 

* Received for publication October 15, 1946. 


Credit is given to U. S. Army Air Force, Pacific Overseas Air Technical Service Com 
mand, for photographs of gross specimens. 
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noisy. The heart was not enlarged, the rhythm was regular, and there were no mur- 
murs. The liver was tender. Its dullness was percussed up to the nipple line, and 
extended four fingers’-breadth below the right costal margin. The breath sounds 
were suppressed at the lung bases, especially at the right, and there were numerous 
coarse rhonchi throughout both lung fields. The abdomen was distended. There 
were distended superficial veins in the right upper quadrant. There was three plus 
pitting edema of the sacrum and lower extremities. The stool was brown and ap- 
parently contained bile pigments. 

The differential diagnosis at the.time of admission lay among hepatitis, liver 
abscess, and ruptured intra-abdominal viscus with secondary liver abscess. 

Laboratory Examination: Urinalysis showed specific gravity 1.016, 1 plus al- 
bumin, no sugar, 5 to 10 leukocytes per high-power field, few pus cells, few granular 
casts. Test for urobilinogen was positive in a dilution of 1 to 40. Blood count re- 
vealed 3,300,000 red blood cells, 19,750 white blood cells, with 66 per cent hemo- 
globin and 80,000 platelets. Smear showed 80 per cent polymorphonuclear leukocytes, 
19 per cent lymphocytes, 1 per cent eosinophiles. There were 3 per cent myelocytes. 
There was marked toxic granulation of the white cells. The blood urea nitrogen was 
6.2 mg. per 100 c.c., blood sugar 55 mg. per 100 c.c., chlorides 450 mg. per 100 c.c., 
cholesterol 133.5 mg. per 100 c.c.; the icterus index was 50. The Van den Bergh 
showed a direct positive reaction and 2.1 mg. indirect. Stool examinations ‘were 
negative for amebae and cysts as well as for other parasites. There was bile in the 
stool. Serum proteins on May 9, 1945 showed 4.9 gm. total protein, 1.9 gm. albumin, 
3.0 gm. globulin; giving an A.G. ratio of 0.63. A blood count on May 9, 1945 showed 
3,610,000 red blood cells, 66 per cent hemoglobin, 16,200 white blood cells with 94 
per cent polymorphonuclears, and 6 per cent lymphocytes. Of the 94 per cent poly- 
morphonuclears 5 were stabs, 3 were metamyelocytes, and 2 were myelocytes. 

Treatment and Course: The patient was treated vigorously with intravenous 
glucose, plasma, and human serum albumin, in order to reéstablish electrolyte 
and protein balance, and with penicillin to combat infection. Roentgen-ray of the 
chest on May 9, 1946 showed marked elevation of the diaphragm, presumably from 
an enlarged liver. The heart was displaced slightly to the left. The patient im- 
proved somewhat during the next 48 hours. He became coherent and was able to 
respond to questions. Because of the possibility that the condition might be an 
amebic hepatitis, emetine was begun. However, he did not improve satisfactorily 
and it was thought that he should be explored surgically. The temperature ranged 
between 99 and 103° F., and was septic in type. A repeat chest film on May 11, 1946 
showed an increase in the elevation of the right diaphragm with haziness just above 
it. The liver edge was thought to extend below the iliac crest. The radiologist 
believed the findings to indicate a mass in the liver, presumably inflammatory. The 
patient was therefore taken to the operating room where a sub-costal incision was 
made and an enlarged liver was found. An aspirating needle was inserted into the 
liver and frank pus was obtained. The wound was packed in order that adhesions 
should form and thereby allow drainage at a subsequent procedure. The patient 
withstood the procedure well and was returned to the ward. Direct smear of the 
aspirated material showed granular debris, degenerated cells, and no organisms. Cul- 
ture of this material was sterile. On the following day an abscess cavity was opened 
by cautery. About 200 c.c. of brownish gray material was aspirated. At the time, 
it was thought that there must be multiple abscesses, because a solitary abscess with 
only 200 ¢c.c. did not appear to explain the clinical picture. Treatment was continued 
with intravenous fluids, plasma, vitamins, emetine, and penicillin. On May 10, 1946 
the nonprotein nitrogen had been 70 mg. per cent and the blood urea nitrogen 28 mg. 
per cent, but on May 13 the nonprotein nitrogen had risen to 120 mg. per cent, and 
the blood urea nitrogen to 50 mg. per cent. The white count at this time was 10,500, 
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and the hemoglobin was 75 per cent. The icterus index had risen to 100. The 
patient became progressively more and more edematous. He died at 0810 hours May 
16, 1946. 

Autopsy Report: Body is that of a thin, poorly nourished, white male about 27 
years of age, measuring 72 inches in length, and weighing approximately 120 pounds. 
The skin and conjunctivae are icteric. In the right upper quadrant parallel to the 
costal margin there is a recent, 15 cm., surgical incision that has been left open and 
gaping. There is marked pitting edema of the legs, feet and scrotum. On opening 
the abdominal cavity the omentum is found to be adherent to the liver and plastered 
beneath the incision. The parietal peritoneum around the incision is adherent to the 
liver. At about the anterior axillary line at the costal margin there is a recent in- 
cision in the liver, which leads into an abscess cavity, which measures about 5 cm. in 
diameter, and still contains some thick viscid material. 

After dissecting the anterior abdominal wall away from the mass in the epi- 
gastrium, it is found that this mass consists of an abscess which contains thick mucoid 
material. The boundaries of the abscess are: superiorly, the liver; anteriorly, portion 
of the liver, the omentum, and the anterior abdominal wall; medially, the gall-bladder 
and the first portion of the duodenum; inferiorly, the first portion of the duodenum 
and transverse colon; and posteriorly, the right kidney, right adrenal, and posterior 
abdominal wall. After aspirating the contents of the abscess it is found that there is a 
perforation in the duodenum, 1 cm. in diameter, the lumen of which is in communica- 
tion with the abscess. There is also a perforation measuring 3 mm. in diameter in 
the fundus of the gall-bladder which communicates with this epigastric abscess. 

Liver: The liver is tremendously enlarged, weighing 4,900 gm. The right half 
of the liver is the seat of multiple liver abscesses, the largest measuring 15 cm. in 
diameter (figure 1). The liver pushes the diaphragm up to the second interspace on 
the right side, but there apparently is no involvement or perforation through it. The 
walls of these abscesses are ragged, shaggy, and several communicate with adjacent 
abscesses. In the left half of the liver there are smaller scattered abscesses measuring 
up to 0.5 cm. in diameter. The contents of the abscesses are composed of the same 
thick mucoid material; in some this material is chocolate in color, in others it is 
grayish tan. 

Pleural Cavities: The left pleural cavity contains focal fibrous adhesions pos 
teriorly and anteriorly, and contains a few c.c. of cloudy amber fluid. The right 
pleural cavity contains about 1,500 c.c. of a cloudy amber fluid. There are focal 
fibrous adhesions to the lower lobe posteriorly. There are no inflammatory ad 
hesions or fistulations between the diaphragm and the inferior surface of the right 
lower lobe of the lung. The pleural surface of the right diaphragm is smooth and 
shiny. The diaphragm on the left is at the level of the fifth rib; on the right it is at 
the level of the second interspace. 

Lungs: The right lung weighs 650 gm. All three lobes are subcrepitant. The 
pleural surfaces are irregularly nodular. The entire lower lobe and lower portion oi 
the upper lobe contain nodules up to 1 cm. in diameter which on section are areas of 
consolidation, some of which are undergoing degeneration and central softening. The 
lung tissue between these areas is dark greenish brown and firm. There are large 
areas of fibrin exudate on the pleural surface of the right lower lobe posteriorly. The 
larger branches of the bronchi are clear. The larger branches of the pulmonary 
artery are also clear. 

The left lung weighs 520 gm. The apex of the upper lobe is emphysematous. 
The lower portion of the upper lobe contains nodules, up to 1 cm. in diameter, as 
described above. The lower lobe also contains focal areas of consolidation, and earl) 
abscess formation. The large bronchi and larger branches of the pulmonary artery 
are clear. 
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Kidneys: The kidneys together weigh 650 gm. They are firm and appear some- 
what swollen. The anterior and superior surface of the right kidney is covered with 
shaggy necrotic material that replaces a portion of the cortex. This is apparently 
secondary to the overlying epigastric abscess. For an area of 8 cm. in diameter 
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Fic. 1. Coronal section through liver showing multiple liver abscesses. 


there is involvement of the cortex up to 1 cm. in depth. In this area there are mul- 
tiple small abscesses composed of necrotic material. The right adrenal gland is 
markedly hemorrhagic and is also involved in the necrotic process. The left kidney 
is swollen. The kidneys are somewhat icteric, the markings indistinct, and the 
average cortical thickness is 7 mm. 
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Colon: The large bowel shows some millet-seed sized areas of ulceration begin 
ning at the level of the splenic flexure. These become more numerous and larger 
in the ascending colon and cecum. These ulcers present dark red overhanging edges 
and a gray necrotic base. The ulcerations in the ascending colon and cecum ars 
characterized by a gangrenous margin with overlying edges and a yellowish-gray 
necrotic base (figure 2). Some of these ulcerations are confluent. There is no evi 











Fic. 2. Cecum and ascending colon: typical necrotic amebic ulcerations. (Note normal 
mucous membrane between ulcerations. ) 


dence of perforation and no ulcer extends deeper than the muscularis of the bowel 
The mucous membrane between the ulcerations is perfectly normal or only slightly 
edematous. The terminal portion of the ileum shows moderate congestion and edema 
of the mucosa but the ulcerations end sharply at the ileocecal valve 

Spleen: The spleen shows evidence of hyperplasia and congestion 

Heart: The heart is small and flabby. 

Prostate, bladder, pancreas, thoracic and abdominal aorta and brain are esse! 
tially normal. 

Smears from the ulcerations in the bowel showed actively motile amebae typical 
of Entameba histolytica. 

Microscopic Description: Cecum and Ascending Colon: Sections of ulcers 
cecum and ascending colon reveal the edge of the overhanging mucosal margin ot 
the ulcer to be gangrenous. This gradually blends into normal appearing mucosa 
This mucosa covers an area of colliquative necrosis in the submucosa, which co 
sists of a mass of degenerated tissue cells, debris, and an occasional round cel 
l'rophozoites are abundant in the necrotic debris and more especially in the growing 
margin of the ulcer. Figure 3 shows a high power magnification of the wall of th 
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colon with numerous amebae growing in the submucosa. Throughout the sections 
amebae can be seen lying free in the lymphatic spaces and small venules. In the 
center of the ulceration the necrosis extends down to but does not involve the mus- 
cularis of the bowel. 
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Fic. 3. Section through margin of ulcer in ascending colon, magnification X 500. Typi- 
cal amebae are seen in the wall of the bowel, and are grouped in colonies. The submucosa 
is edematous and is sparsely infiltrated with round cells. The clear spaces surrounding the 
amebae are due to proteolytic digestion. 


Liver: Sections of liver through the wall of the abscess (figure 4) show relatively 
little fibrous tissue reaction indicating the recent duration of the lesion. Fewer 
amebae are seen in the wall of the abscesses than in the sections of intestine or lung. 
(he intervening liver tissue shows evidence of parenchymatous degeneration. Many 
of the bile canaliculi are plugged with inspissated bile. The periportal spaces show 
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an increase in fibrous tissue, and in places marked round cell infiltration. The 
abscesses vary in size from the large abscesses mentioned in the gross description to 
innumerable abscesses of microscopic size. The sections taken from grossly normal 





Fic. 4. Section through liver abscess showing liver tissue infiltrated with round cells 
and an occasional ameba. Margin of liver abscess shows proteolytic dissolution of liver 
cells and beneath this there is granular debris which is the result of the colliquative necrosis 
Arrows point to amebae in the granular debris of the abscess and in the growing margin. 
(Photomicrograph < 120 H & E.) 


liver also show lesions microscopically. In many sections there are small abscesses 
beneath the capsule of the liver. In some of the abscesses there is hemorrhagic extra- 
vasation. Many of the abscesses are conglomerate, and communicate with one an 
other. In none is there evidence of secondary infection or suppuration. 
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Kidney: Sections of the right kidney forming the posterior wall of the epigastric 
abscess, show marked destruction of the cortex. Practically the entire cortex is 
J replaced by shaggy necrotic material that extends well into the medulla. In some 

sections the connective tissue skeleton of the glomeruli and tubules are still visible, 
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Fic. 5. Sectien through margin of nodule in lung, showing thickened alveolar septa and 


some atelectasis. This surrounds the area of consolidation to the right. The alveoli are 
filled with necrotic granular debris. The alveolar septa are fairly well preserved. (Photo- 


micrograph X 50 H & E.) 





There are large collections of colliquative 
necrosis and granular debris as seen in the liver sections. In this debris, and out to 
the margins of uninvolved kidney, are seen numerous trophozoites. The kidney 
parenchyma at the margins of this necrosis shows moderate interstitial round cell 
The glomeruli are swollen and somewhat more cellular than normal. 


but the epithelial elements are digested. 


infiltration. 
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The convoluted tubules are the seat of moderate to severe albuminous degeneration, 
and some of the collecting tubules show casts of granular debris and an occasional 
hemoglobin cast. Sections through the left kidney show normal glomeruli, mild 
albuminous degeneration of the convoluted tubules and an occasional granular cast 
in the collecting tubules. The renal pelvis and ureter are normal. 
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Fic. 6. Section through center of consolidation seen in figure 5. Magnification * 5S 
Alveoli are filled with granular debris and amebae. Alveolar septa are fairly well pr 
served. There is no inflammatory reaction. Arrows point to amebae in alveoli. 


Lungs: Sections through the nodules in the rigkt lower, left lower, and left uppe' 
lobes show a similar picture. There is a peculiar type of pneumonitis in which thi 
alveoli in the center of the nodules are filled with necrotic material and granula' 
debris (figure 5). There are numerous trophozoites found lying free in the alveoli 
among the granular debris (figure 6). Some of the alveolar septa are destroyed but 
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for the most part they are fairly well preserved. Around the circumscribed abscesses 
there are alveoli with thickened septa and focal areas of atelectasis. There are nu- 
merous macrophages filled with blood pigment and debris in the alveoli around the 
nodules. In some sections trophozoites can be seen in the small vessels between the 
alveolar septa. Sections through the pleura of the right lower lobe show marked 
thickening with some necrosis and amebae lying in the pleural wall. The bronchi 
are distended and filled with necrotic debris. Numerous amebae can be seen in the 
lumen of the bronchi. 

Heart: Sections of heart show evidence of mild parenchymatous degeneration. 

Bone Marrow: Sections of bone marrow reveal a depression of hematopoiesis. 

Adrenal Gland: The right adrenal adjacent to the epigastric abscess shows col- 
liquative necrosis with numerous amebae. The left adrenal is normal. 

Duodenum: Section through the margin of the perforation in the duodenum 
shows marked edema with necrosis of the margin. Amebae are found in the mucosal 
folds and in the submucosa. 

The pancreas, spleen, urinary bladder and brain are histologically normal. 

Anatomical Diagnoses: Amebiasis: multiple amebic ulcerations of the large in- 
testine ; multiple amebic liver abscesses; perforation of liver abscess with formation of 
epigastric abscess; perforation of epigastric abscess into duodenum; small focal 
amebic abscesses of right upper and lower, and left upper and lower lobes of the lung. 


COMMENT 


Summarizing, we have presented here.a case of amebiasis with multiple liver 
abscesses, one of which ruptured intraperitoneally and subsequently into the duo- 
denum; multiple, focal amebic abscesses of both lungs without diaphragmatic 
involvement; and classical amebic ulceration of the colon, without demonstrable 
amebae in the stools. Each of the complications found has been previously de- 
scribed in the literature, but the combination of all in one patient has rarely, if 
ever, been reported. 

Amebic abscess of the liver has long been known to be one of the most fre- 
quent complications of amebic dysentery. Ochsner and De Bakey' report 160 
cases of amebic abscess of the liver in 1,333 cases of amebic dysentery studied at 
the Charity Hospital in New Orleans, giving an incidence of 17.4 per_ cent. 
Futcher * in 1903 reported 27 cases of amebic liver abscess in 119 cases of amebic 
dysentery, giving an incidence of 22.2 per cent. It is interesting to note that im- 
munity to the infection may apparently be developed. Thus, Buchanan * in 1899 
jound that the ratio of amebic liver abscesses to amebic dysentery in India among 
natives was one to 628, while among the Europeans it was one to 18. Whereas 
the amebic liver abscess is commonly thought to be solitary, review of autopsied 
material indicates that this is only partially true. In Ochsner and De Bakey’s ! 
clinical series of 140 cases, 88.6 per cent were solitary and 11.3 per cent multiple. 
The incidence of single or multiple liver abscesses depends upon whether clinical 
or autopsy material is considered. Thus, in a clinical review by Davidson * 75 
per cent of cases had single abscesses. Ochsner and De Bakey’s' review of 
autopsy material in the literature revealed 60 to 65 per cent multiple liver ab- 
scesses in contrast to the 11.3 per cent in their clinical series. However, it must 
be remembered that autopsied cases of amebiasis are more likely to have had 
extensive involvement. The mortality of multiple liver abscesses is considered by 
these investigators to be 100 per cent, while that of solitary abscesses is only 


10.5 per cent. 
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Perforation of amebic liver abscess is not uncommon. It may perforate into 
the peritoneal, pleural, or pericardial cavities, through the skin or into adjacent 
viscera. In the case presented, an epigastric abscess. developed from the per- 
foration of an amebic abscess on the inferior surface of the liver. This subse- 
quently ruptured into the duodenum. Rupture, in fact, may be the first evidence 
that a liver abscess exists.° 

Anderson, Johnstone and Hansen ® state that pulmonary abscesses are found 
in 3 per cent of autopsied cases of amebiasis. They believe that the liver is the 
main primary focus, and that the extension is via the lymphatics of the diaphragm 
Cantlie,” however, directs attention to the possible embolic origin of some amebic 
lung abscesses. In our case, the latter hypothesis seems plausible, because of the 
multiplicity of the abscesses and the wide-spread distribution throughout all 
the lobes of the lung. Furthermore, trophozoites were actually seen in the small 
vessels between the alveolar septa. 

Obviously, amebic infection of the colon always antedates the liver and othe: 
metastatic lesions. It is common clinical experience, however, to be confronted 
with a liver abscess in which no previous history of diarrhea or gastrointestinal 
symptoms canbe elicited. Ochsner and De Bakey,’ in a review of 966 cases 
in the literature, have found that only 561 or 58 per cent gave a positive histor) 
of antecedent diarrhea. Furthermore, the presence of E£. histolytica in the stools 
is not a constant finding. In a collected series of 4,091 cases of amebiasis, / 
histolytica was found in 474, or 11.6 per cent... The presence of the trophozoite 
or cyst in the stool is mainly dependent upon the location of the intestinal lesions. 
When the lesions’are in the right side of the colon, diarrhea usually does not exist 
because there has been no interference with the absorbing power of the bowel. 
The parasites are less likely to survive in a formed stool than in a diarrheal 
stool. In lesions of the left side of the colon, impairment of the absorptive power 
of the bowel is more likely, diarrhea is more frequent, and the parasite is found 
in a higher percentage of cases. Faust,* Rogers,’ and James *° found lesions in 


the cecum, appendix, and ascending colon to be the most frequent. This would 
therefore explain the relative scarcity of amebae in the stools. 


SUM MARY 


. A case of amebiasis with unusual complications has been presented. 
. The protean manifestations of these complications is emphasized. 
3. The pathogenesis of the metastatic lesions is discussed. The hematoge 
nous mode of spread is suggested in this case by the presence of trophozoites in 
the small vessels about the lesions in the lung. 
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THE OCCURRENCE OF EDEMA OF THE PHARYNX AND 
LARYNX IN INFECTIOUS MONONUCLEOSIS * 


By Paoto Ravenna, M.D., Chicago, /llinois, and Jerome Snyper, M.D., 
Baltimore, Maryland 


THE symptoms and signs of infectious mononucleosis are variable and imi- 
tative of many common diseases. The diagnosis is made by the laboratory find- 
ings of a lymphocytosis with atypical cells and of an increased titer of the 
heterophile antibody (Paul-Bunnell test). Often these tests should be repeated, 
for a single negative result does not rule out the presence of the disease. 
Infectious mononucleosis should be suspected in every case of sore throat and 
in every acute illness with lymph node enlargement and/or splenomegaly, but 
unfortunately no single physical sign is so characteristic that its finding invites 
the repetition of the diagnostic tests. Therefore a considerable number of 
cases remain undiagnosed. 

While engaged in the diagnosis and treatment of a large number of young 
adults suffering from acute infectious diseases in an evacuation hospital of the 
U.S. Army, we noticed that a certain type of edema of the pharynx was highly 
suggestive of infectious mononucleosis. One of the patients in this group 
developed severe edema of the larynx with respiratory obstruction. Such a 
complication is of interest because it has been stated that laryngeal obstruction 
is unknown in infectious mononucleosis.’ 

The subject of the present note is the description of the pharyngeal edema, 
a common sign which is useful in the presumptive clinical diagnosis of infectious 
mononucleosis ; and the report of a case of edema of the larynx causing obstruc- 
tion, a rare and hitherto undescribed complication of this disease. 


I. Tue PHaryNaeitis oF INFECTIOUS MONONUCLEOSIS 


In more than one-half of the cases observed, the pharynx was a brilliant red 
color, which extended over the arches, the soft palate and the uvula. There 
was a slight to severe edema of all the oral mucosae, which was most evident in 


* Received for publication June 6, 1946. 
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the soft palate and the uvula. The uvula acquired a characteristic semitrans- 
lucency and at times it was so edematous that it resembled a pear-shaped bag 
filled with water. Most frequently there was no exudate whatsoever, but at 
times a slight follicular exudate was seen. The bright red color and the degree 
of translucent edema, the involvement of the soft palate and the uvula, the 
paucity or absence of gross exudate characterized this type of inflammation 
of the pharynx. Often there was sore throat or tickling of the throat, but not 
rarely in the presence of severe edema the patient denied having the slightest 
pain in the throat. 

In the remaining cases many other types of pharyngitis were frequently 
seen, but not so commonly as the above described edema. Thus the typical pic 
ture of follicular tonsillitis was seen or, more rarely, a unilateral or bilateral ul 
ceration of the tonsil, as in typical Vincent’s infection. Vincent's spirilli and 
fusiform bacilli could be demonstrated in great number in the exudate covering 
the ulcer. Occasionally a membranous exudate, unilateral or bilateral, was 
found, which simulated diphtheria, but rarely extended beyond the tonsils. 

One of our cases, a young man, was admitted to the hospital with high fever, 
severe dysphagia and “bullneck”; he had a thick membranous exudate covering 
both tonsils, so similar to the diphtheritic pseudomembrane that diphtheria 
antitoxin was administered immediately without waiting for the laboratory reports. 
The antitoxin had no effect on the fever or the exudate, and later the laboratory 
reports confirmed the diagnosis of infectious mononucleosis. 

Normally when the patients were first seen, enlargement of the lymph nodes 
of the neck or in other sites was already present, accompanied or not by splenic 
enlargement. In other cases lymphadenopathy appeared later, but its extension 
and size were highly variable. Not rarely the swelling of the neck was out of 
proportion to the size of the cervical glands, and this appeared to be due to in- 
flammatory edema. The general shape and size of the neck sometimes imitated 
closely the “bullneck” of diphtheria, but the consistency of the swollen neck was 
always elastic and not so hard as in diphtheria. This swelling caused pain, vary 
ing from very slight to severe, but the pain bore no direct relation to the degree 
of swelling. 

The edematous inflammation of the throat lasted for several days, but it did 
not follow strictly the temperature curve ; sometimes it persisted after the patient 
had been afebrile for several days. In other cases it subsided and became again 
conspicuous a few days later. 

In the frequent instances in which infectious mononucleosis imitated an ordi- 
nary follicular tonsillitis, sulfa drugs and penicillin had no effect on its course; 
in other cases, an apparently typical Vincent's tonsillitis failed to respond to 
penicillin within one or two days. The lack.of response to sulfanilamides and 
penicillin was strongly in favor of the diagnosis of infectious mononucleosis, 
which was later proved by hematological or serological findings. 


Il. LaryNGeAL Epema In INFecTIOUS MONONUCLEOSIS 


Case REPORT 


A 30 year old white male was admitted to the hospital because of daily chills, 


fever, and generalized malaise of six days’ duration. For the first time on the da) 
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of admission he complained of slight sore throat, anorexia, and nausea, but had no 


Se 
il vomiting. Upon admission the patient did not appear severely ill. The temperature 
at was 99.4° F., the pulse rate 76 and the respiratory rate 20. The physical examination 
ie revealed a diffuse reddening of the throat with marked edema and bilateral cervical 
— adenopathy, with nodes up to the size of a walnut. The liver was not palpable. The 
the spleen was clearly palpable under the costal margin, its consistency firm, and its pal- 
1on pation did not cause pain. 
not The clinical impression of infectious mononucleosis was confirmed later by a 
fest leukocytic count of 12,000, with 19 per cent segmented neutrophiles, 80 per cent 
lymphocytes and 1 per cent basophiles. Subsequent counts gave values of 8,500 to 
thy 6,000, with the lymphocytes decreasing from 75 per cent to a minimum of 27 per cent. 
sic The highest leukocytic count was the initial one of 12,000. Many of the lymphocytes 
- were classified as “atypical,” because of the structure of the nucleus and the vacuoliza- 
ae tion of the cytoplasm. Repeated heterophile antibody tests showed titers of 1: 256, 
ie increasing to 1: 1024 and later (one month after the onset of symptoms) decreasing 
mg to 1: 256. ' 
vas During the first day of hospitalization the sore throat increased rapidly. No 
improvement was obtained following the administration of 200,000 units of penicillin, 
er, in doses of 20,000 every three hours. The temperature maintained a remittent-inter- 
ing mittent character with a maximum of 102.6° F., then returned to normal on the seventh 
‘Tia hospital day. The tenth hospital day the temperature rose again rapidly to 103.6° F. 
rts. (pulse 112, respiratory rate 24). The patient was very uncomfortable and slightly 
r\ dyspneic. All lymph nodes were markedly enlarged and the spleen was palpable 5 cm. 
below the costal margin. The throat appeared normal. This status continued for two P 
a days, with remissions of the temperature in the morning. : 
" The twelfth hospital day the patient had great malaise and restlessness and was 
-_ slightly dyspneic. He was given a small dose of a barbiturate (30 drops of Somnifen | 
son Roche), after which he fell asleep. Upon awakening a couple of hours later he com- | 
ol plained of a choking sensation and of difficulty in swallowing. He assumed an orthop- 
in- | neic position, with frequent forced respirations, but had no stridor. On examination 
ted the throat was normal, but on laryngoscopy a marked edema was seen over both the 
vas arytenoids, more marked on the right side. There was no edema of the vocal cords. 
ry Moderate fever, generalized lymphadenopathy and splenic enlargement were still 
ree present. Ephedrine was administered by mouth (* gr. every three hours) and by 
nasal instillation; calcium gluconate (10 c.c. of 10 per cent solution) was given intra- 
lid venously repeatedly without influencing the edema. 
=. The following day the laryngeal edema had progressed; there was marked in- 
eat jection of the epiglottis and of the arytenoids. In addition, on the right arytenoid 
ain there was a broad whitish membrane, resembling those covering the ulcerations fre- 
quently seen in the tonsils in cases of infectious mononucleosis. Posterior to the 
di- necrotic patch there was a small hemorrhagic area. 
+ The general condition of the patient showed no improvement for several days. 
to On the fourteenth hospital day the hoarseness had increased, but the patient stated 
nd that the throat was less sore. There was marked increase in the ulceration of the 
te arytenoids, by then involving both sides, but still more extensive on the right side. 


lhe epiglottis had become so swollen that on indirect laryngoscopy the false cords 
and the glottis could not be seen. At this time penicillin was again given, in a total 
dosage of 200,000 units (20,000 units every three hours), without any apparent im- 
provement. 

This situation continued unchanged for a few days. The seventeenth hospital 
day there was still considerable exudate on the arytenoids, but less edema of the epi- 
Ils, glottis. The vocal cords were normal. The patient felt better and the temperature 
lay Was normal. 
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The following day the temperature began to increase again. Respiratory dis 
tress and sore throat reappeared. The tonsils were very edematous and reddened 
The swelling of the right arytenoid had decreased, but the membrane was still present 
and thick. The left arytenoid ballooned out and was of larger size than the right 
ever reached ; however, no ulceration was visible on the left. 

The nineteenth hospital day, great dysphagia appeared and the patient could 
swallow nothing. The throat was edematous with pear-shaped swelling of the uvula 
Extensive ulcerations were present over both arytenoids and the interarytenoid area, 
extending into the glottis and down into the trachea. The maximum temperature 
that day was 103.2° F. 

Two days later there was marked improvement and the temperature was normal 
On laryngoscopy there were two small white spots over the left arytenoid, while th 
right was clear. Both were still edematous, but reduced to half the previous size 
All the other structures of the larynx were normal. 

From then on, the laryngeal inflammation subsided and the general condition of 
the patient improved. However, a low-grade fever persisted and the lymph nodes 
and spleen remained enlarged. Thirty-five days after admission the patient was 
transferred to another hospital for further treatment and convalescence. 


CoMMENT 


In brief, this was the case of a young man suffering from typical severé 
infectious mononucleosis. The edema of the throat was very marked, yet not 
more severe than that seen in less serious cases. A short improvement was fol 
lowed by a severe edematous and membranous laryngitis, causing great respira 
tory distress and dysphagia. The laryngitis appeared after the pharyngitis had 
subsided. The characters of the laryngeal inflammation resembled closely th: 
changes seen previously in the pharynx of the same patient. After an improve 
ment lasting a couple of days the pharyngitis and the laryngitis flared up agai 
at the same time. The degree of obstruction was considerable, but at no tim 
was there stridor, nor did the obstruction appear to cause too dangerous an inter 
ference with the respiration. For 15 days the advisability of an immediat 
tracheotomy was considered on several occasions and everything was prepared 
to perform it at a moment's notice. The subsequent course showed that in this 
case a tracheotomy was not necessary. 


DISCUSSION 


There is no doubt that many cases of infectious mononucleosis are erron 
ously diagnosed as streptococcal pharyngitis, common sore throat, Vincent's 1 
fection, grippe, or influenza. A large number of patients do not recove! 
promptly after such common illnesses; it is possible that many are actually sui 
fering from infectious mononucleosis, a benign disease, but of considerab! 
longer duration. 

The entire clinical picture of this disease has been discussed recently in di! 
ferent publications *** °° including a description of the various types of 


pharyngitis. However, in many cases the most common sore throat was ce 
scribed as due to a “diffuse injection of the throat,” a vague term indeed. Ovcca 
sional mention Was made of pharyngeal edema in isolated cases of infectious 
mononucleosis,""* but it seems that until now its importance for the clinica! 


diagnosis has been overlooked. 
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The diagnosis of infectious mononucleosis is of importance, not only because 
of epidemiologic considerations, but also and principally because when this diag- 
nosis is made the patient may be reassured, yet cautioned not to expect complete 
recovery within a few days. 

In some patients the absence of sore throat tends to focus the attention upon 
other general diseases. In our experience the discovery of pharyngeal redden- 
ing and edema and/or the saccular shape of the uvula resulted in repeated labora- 
tory tests and in a considerable increase in positive diagnoses. 

The case of laryngeal edema reported here is of interest because this com- 
plication has not been described previously. A search of the literature revealed 
only one such diagnosis.* In that case, however, no laryngoscopic examination 
was made and the site and type of lesion were not described. 

The mechanism of the laryngeal edema was apparently inflammatory, since it 
did not subside when calcium and ephedrine were administered in the usual anti- 
allergic dosage. It could not have been a mechanical edema because of the pres- 
ence of other inflammatory phenomena, including fever and great local redden- 
ing. 

The etiology of the laryngitis cannot be stated. Unfortunately, no bacterio- 
logic examination was performed. However, the lesions resembled closely 
those ordinarily seen in the throat of patients with infectious mononucleosis, and 
hehaved so similarly, that it can be assumed that this laryngitis was due to the 
causative agent of infectious mononucleosis rather than to a secondary infection. 
This belief is confirmed by the lack of response to penicillin therapy and by the 
leukocytic count, which was always fairly low, with great predominance of lym- 
phocytie cells. 

It thus appears that infectious mononucleosis may severely affect the larynx 
and the trachea. This complication probably is not so rare as it would appear 
now. Once attention is called to its existence, it may be searched for and found 
more frequently, though most cases will not be so severe as the present one. 


SUMMARY AND CONCLUSION 


1. In infectious mononucleosis a marked inflammatory edema of the pharynx 
is frequently found, leading to swelling of the uvula which appears as a semi- 
transparent pear-shaped bag filled with clear fluid. This pharyngitis is some- 
times present even when the patient does not complain of sore throat. It is be- 
lieved that this constitutes a valuable sign for the presumptive clinical diagnosis 
of infectious mononucleosis. 

2. A case of infectious mononucleosis is reported which was complicated -by 
severe edematous and membranous laryngitis, causing laryngeal obstruction. 
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EDITORIAL 
HISTOPLASMOSIS 


In the last decade there have been important additions to our knowledge 
concerning histoplasmosis which relate this infection to the daily work of 
the internist. In the first place, the rapidly increasing number of published 
cases of the clinically outspoken form of the disease suggests that this type 
of histoplasmosis should be considered as a definite possibility in certain 
syndromes. Secondly, a series of brilliant epidemiological studies indicates 
with a high degree of probability that clinically latent pulmonary infections 
with Histoplasma capsulatum account for various types of pulmonary in- 
filtrates and calcifications previously considered specifically tuberculous in 
nature. 

Between 1906, when the first case was described by Darling, and 1938, 
histoplasmosis was known only as a very rare and rapidly fatal disease. A 
lapse of 18 years occurred between Darling’s report in 1908 °* of three cases 
in Panama and the riext well-authenticated report, that of Watson and Riley 
(1926) * from Minnesota. In all, only 17 cases were reported up to 1939 
and many of these cannot be considered proven. 

During this period, however, 1906-1939, certain important advances had 
been made in our knowledge of the etiologic agent. Darling had believed 
that the organism to which he gave the name Histoplasma capsulatum was 
a protozoon akin to the Leishman-Donovan body. Da Rocha Lima in 1912 
had examined Darling's preparation and suggested that H. capsulatum was 
a fungus. Renewed interest in the disease was awakened by De Mon- 
breun’s * report in 1934 of the actual cultivation of the fungus from the blood 
and spleen of a proven case of histoplasmosis in a child in Tennessee. 

The fungus, which in human tissues shows the yeast-like forms, develops 
on artificial media at room temperature filamentous forms which produce 
large, thick-walled, round, pyriform, tuberculate chlamydospores on aerial 
hyphae. Injection of these filamentous forms into dogs, puppies, rats, mice 
and monkeys has been shown to reproduce the disease. The yeast-like 
organisms are found in the reticulo-endothelial cells and the monocytes in 
granulomatous lesions which are most common in the liver, spleen, lungs, 
lymph nodes and adrenals. It was later shown that the mycelial and yeast 
phases of the life cycle of Histoplasma capsulatum could be completed by cul- 
tural methods without resorting to animal inoculation.* 

' Dartine, S. T.: A fatal infectious disease resembling Kala-Azar found among natives 
of tropical America, Arch. Int. Med., 1908, ii, 107. 

*Ritey, W. A., and Watson, C. J.: Histoplasmosis of Darling: Case originating in 
Minnesota, Am. Jr. Trop. Med., 1926, vi, 271. 

_ *De Monepreun, W. A.: The cuitivation and cultural characteristics of Darling’s Histo- 
Plasma capsulatum, Am. Jr. Trop. Med., 1934, xiv, 93. 


‘Conant, N. F.: A cultural study of the life-cycle of Histoplasma capsulatum Darling 
1900, Jr. Bact., 1941, xl, 563-574. 
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In the last decennium, clinical cases of histoplasmosis have been recog- 
nized far more frequently than heretofore. Parsons and Zarafonetis* in 
1945 published an analysis of 71 cases, and a review of the literature of the 
last three years suggests that not only are many further cases on record but 
that a large number of recognized cases exist which have not been reported. 
It has become apparent with the increase in number of reported cases that the 
disease is far more frequent in the eastern central states than in other parts 
of North America. 

The generalized fatal form of histoplasmosis has been seen most fre 
quently in infancy and childhood and after 40 years of age. It is more 
common in males. It is usually a febrile disease of subacute course with 
marked wasting leading to death within two years. In certain cases there 
are short periods of remission during which the patient is afebrile. Leuko- 
cytosis is not characteristic and in many cases a well marked leukopenia is 
observed. The findings on physical examination are very variable. The 
following are those which have been most commonly noted: hepatomegaly, 
splenomegaly, enlarged lymph nodes, lesions of the lungs, ulcerative lesions 
of the oropharynx, larynx, nares, intestinal tract, and ulcerative or papular 
lesions of the skin. It is obvious that the clinical picture at times may re 
semble lymphoblastoma, or aleukemic leukemia, or pulmonary or miliary tu- 
berculosis. The deep ulcerative lesions of the tongue or oropharynx have 
suggested carcinoma. The not infrequent intestinal ulcerations have r 
quired differentiation from other causes of bloody diarrhea.* ‘ 

The extreme variety in the clinical picture of histoplasmosis renders 
diagnosis from symptoms and signs a matter of conjecture. Recourse must 
be had to laboratory procedures. The important thing is to consider histo- 
plasmosis as a diagnostic possibility. 

In 1939 De Monbreun * in discussing the paucity of case reports of histo- 
plasmosis made the following statement: “It is probable . . . that the disease 
is more common than is generally supposed, possibly because the disease may 
occur in a relatively mild or non-fatal form and not be recognized. This 
presumption is in. line with the report of Dickman which states that another 
fungus, Coccidioides tmmitis, which for some time has been known to cause 
the malignant and usually fatal disease coccidioidal granuloma, also gives 
rise to a much more common and milder form of the disease in California 
known as ‘Valley fever’ or ‘Desert fever.’ ”’ 

This prophetic statement of De Monbreun has been fully borne out in the 
last few years. 

’ Parsons, R. J., and Zararonetis, C. J. D.: Histoplasmosis in man, Arch. Int. Med 
1945, Ixxv, 1-23. 

® Mitter, E. H., Keppir, F. M., Jounstone, H. G., and Bostick, W. L.: Histoplas- 
mosis, cutaneous and mucomembranous lesions, etc., Arch. Dermat. and Syph., 1947, lvi, 
715-739. 

7 Henperson, R. G., Pinkerton, H., and Moore, L. T.: Histoplasma capsulatum as 4 
cause of chronic ulcerative enteritis, Jr. Am. Med. Assoc., 1942, cxviii, 885. 


* De Monsreun, W. A.: The dog as a natural host for Histoplasma capsulatum, cas 
of histoplasmosis in this animal, Am. Jr. Trop. Med., 1939, xix, 565. 
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The chain of evidence suggesting a wide prevalence of a mild form of 
histoplasmosis is of great interest. It affords an excellent example of 
modern field investigations in epidemiology and of coOperative research. 

Studies of the prevalence of pulmonary tuberculous infection had dis- 
closed that an appreciable number of children with demonstrable calcified 
lesions in the lungs and hilar regions, interpreted as tuberculous, reacted 
negatively to tuberculin. Opie and his associates in 1926 and 1929, and 
Barnard, Amberson and Loew ® in 1931 had reported such data. However, 
in these earlier reports from the eastern section of the country the percentage 
of children with pulmonary calcification who were tuberculin negative was 
low (6 per cent).° There was a tendency then to retain faith in the tubercu- 
lous nature of the pulmonary lesions and to interpret the negative tuberculin 
test as due to an unexplained loss of tuberculin allergy. 

This interpretation was rudely shaken in the next 15 years by the reports 
of roentgenographic and tuberculin surveys in some of the southeastern 
states.*” ''* The approach to the problem varied, some studying the fre- 
quency of pulmonary calcifications in tuberculin-positive and -negative 
groups and some the frequency of positive and negative tuberculin tests in 
groups found to show pulmonary calcification. These studies chiefly in 
childhood and adolescence were expanded by Long and Stearnes,** whose 
study of Selective Service induction x-rays threw light on the prevalence of 
calcification in the chests of young male adults from all over the United 
States. The results of these studies may be summarized as follows: 

(a) It was shown that in a geographic area comprising the so-called 
Eastern Central States and a few states just west of the Mississippi the 
incidence of pulmonary calcification in children and young adults was ex- 
ceptionally high. In inductees, for example, the range of incidence of cal- 
cifications in chest roentgen-rays varied from 6 per cent in Washington to 
22 per cent in Missouri and 28 per cent in Kentucky. In 1945 Dillon, Gass 
and associates,** in an extensive survey of high school students in Tennessee, 
found that in 25 counties the incidence of pulmonary calcification was 55 per 
cent or higher. 

(b) In the geographic area above described it was abundantly proven 
that the incidence of tuberculin negativity in these cases of pulmonary cal- 
cification was too high to be explainable as due to anergy. In many sur- 


® Barnarp, M. W., Amserson, J. B., Jr., and Loew, M. K.: Tuberculosis in adolescents, 
\m. Rev. Tuberc., 1931, xxiii, 593. 

_ 10 Crastree, J. A., Hickerson, W. D., and Hickerson, V. P.: Tuberculosis studies in 
lennessee, Am. Rev. Tuberc., 1933, xxviii, suppl. no. 6. 

_  11Gass, R. S., Gautp, R. L., Harrtson, E. F., Stewart, H. C., and Witttams, W. C.: 
Tuberculosis studies in Tennessee, Am. Rev. Tuberc., 1938, xxxviii, 441. 

12 Lumspen, L. L., Deartnc, W. P., and Brown, R. A.: Questionable value of skin 
testing as a means of establishing an epidemiological index of tuberculous infection, Am. Jr. 
Pub. Health, 1939, xxix, 25. 
ia Lone, E. R., and Stearnes, W. H.: Physical examination at induction, Radiology, 
943, xli, 144. 

14 Ditton, A., Gass, R. S., Husparp, W. W., and Harrison, E. F.: Results of the high- 
school tuberculosis program in Tennessee, Jr. Tenn. Med. Assoc., 1945, xxxviii, 97. 
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veys far more of the children with pulmonary calcification were tuberculin 
negative than were tuberculin-positive.”° 

Meanwhile on the Pacific coast knowledge had been gained concerning 
the early mild infections of the fungus disease Coccidioidomycosis. It had 
been shown that the pulmonary infiltrates characteristic of the primary in 
fection were often followed by calcifications not distinguishable roentgeno 
logically from tuberculosis. Skin sensitiveness to an antigen coccidioidin (a 
hltrate of a broth culture of the fungus) was found to persist for years afte: 
the clinical cure of the initial illness. Aronson, Saylor and Parr ™ studied 
the Indians in Arizona and found that in northern Arizona the reservation 
Indians showed a low incidence of pulmonary calcification and a low inci 
dence of positive reactions to coccidioidin; whereas in the southern reserva 
tion the incidence of both pulmonary calcification and positive coccidioidin 
tests was high. In view of this evidence that the fungus disease coccidioido 
mycosis was a cause of non-tuberculous pulmonary calcifications Christi« 
and Peterson ' investigated the possibility that this disease might account 
for the high incidence of tuberculin-negative pulmonary calcification in th« 
Tennessee area. They found, however, no evidence of coccidioidin sensi 
tivity in 125 children tested and no evidence of clinical coccidioidomycosis 

It was becoming increasingly evident, as pointed out by Smith,** that the 
endemic area of the fatal form of histoplasmosis coincided roughly with the 
geographic area of high incidence of pulmonary calcification in tuberculin 
negative subjects. Christie and Peterson '' took the natural next step by) 
preparing an antigen from a broth culture of Histoplasma capsulatum to 
which they gave the name histoplasmin. <A study was then made of thy 
chest roentgenograms and the skin sensitivity to histoplasmin and tuberculin 
of 181 children from Tennessee. This indicated plainly an association | 
tween histoplasmin sensitivity and tuberculin-negative pulmonary calcifica 
tion. The same survey method inaugurated by Christie and Peterson re 
ceived wider application by Palmer,’” * who added a histoplasmin sensitivity 
test to a roentgenologic and tuberculin survey of nurses on a nation wide 
basis. Palmer was able to show that in tuberculin-positive nurses the in 
cidence of pulmonary calcification was 10.4 per cent, while in those nurses 
positive to histoplasmin calcification was found in 31.4 per cent. An even 


more important contribution was his analysis of data on 8,141 nurses which 
showed that the highest percentage of positive reactors to histoplasmin oc 


15 Ou_sen, B. J., Wricut, W. H., and Noran, M. O.: Epidemiological study of calcifier 
pulmonary lesions in an Ohio county, Pub. Health Rep., 1941, Ivi, 2105. 

16 Aronson, J. D., Saytor, R. M., and Parr, E. |.: Relationship of coccidioidomycosis 
to calcified pulmonary nodules, Arch. Path., 1942, xxxiv, 31-48. 

17 Curistiz, A., and Peterson, J. C.: Pulmonary calcification in negative reactors 
tuberculin, Am. Jr. Pub. Health, 1945, xxxv, 1131-1147. 

18 Smitn, C. E.: Coccidioidomycosis, Med. Clin. N. Am., 1943, xxvii, 790-807. 

1° Parmer, C. E.: Non-tuberculous pulmonary calcification and sensitivity to hist 
plasmin, Pub. Health Rep., 1945, Ix, 513-520. 

20 Parmer, C. E.: Geographic differences in sensitivity to histoplasmin among stud 
nurses, Pub. Health Rep., 1946, Ixi, 475-487. 
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curred in the region including Tennessee, Kentucky, Arkansas, Missouri, 
Indiana and parts of Ohio, Illinois, Kansas and Louisiana. 

Since these initial reports, extensive further studies ***** have been 
carried out, in most part under the auspices of the United States Public 
Health Service. The geographic distribution of histoplasmin sensitivity 
and of pulmonary calcification has been intensively investigated. The at- 
tempt has been made to investigate the precalcification pulmonary lesions in 
children sensitive to histoplasmin but not to tuberculin. Seventy-two such 
cases showing pulmonary infiltrates: were discovered in a survey of school 
children in Kansas City where the incidence of histoplasmin sensitivity is 
unusually high. The majority of these lesions are nodular foci in the lungs. 
Some show miliary dissemination. Slowly progressive calcification has 
been observed in certain instances. The authors, Furcolow and Montz * 
conclude that “in regions where histoplasmin sensitivity is widespread, pul- 
monary infiltrations as well as calcifications are frequently non-tuberculous 
and can be differentiated from tuberculosis at present only by skin tests.” 

A definite clinical symptomatology corresponding to the presence of these 
pulmonary infiltrates has not yet been described. Nor has it been possible 
to cultivate the organism in a series of such cases. 

It is evident that under these circumstances the question of the specificity 
of the histoplasmin test is of prime importance. It has been pointed out by 
mmons * and conceded by others that this skin test shows cross sensitivity 
with coccidioidin as well as with blastomycin and haplosporangin. The 
more recent work of Howell * indicates that cross reactions are intimately 
related to the strain of antigen and to the dosage used. If the critical titer 
of the antigen is determined and the proper concentration then employed the 
antigens are relatively specific. 

At present most histoplasmin surveys are carried out with antigen pro- 
vided by the National Institute of Health. The test consists of the intra- 
cutaneous injection of a dose of 0.1 c.c. of a dilution of 1 to 1,000. If the 
induration measures 5 or more millimeters 48 hours after injection the in- 
dividual tested is considered a reactor. 

Quite recently a complement fixation test has been described which ap- 
pears to be quite specific.*’ The anti~en employed was prepared from the 
yeast-like phase of the organism. 

“1 Fereser, S. H., and Furcotow, M. L.: Histoplasmin sensitivity among siblings, Pub. 
Health Rep., 1947, lxii, 834-847. 

22 Furcocow, M. L., Hicu, R. H., and Aten, M. F.: Some epidemiological aspects of 

sensitivity to histoplasmin and tuberculin, Pub. Health Rep., 1946, Ixi, 1132-1145. 
. be Hicu, R. H.: Disseminated pulmonary calcification, Pub. Health Rep., 1947, Ixii, 
8 Furcotow, M. L., and Montz, H. L.: The roentgenographic appearance of persistent 
pulmonary infiltrates associated with sensitivity to histoplasmin, Pub. Health Rep., 1947, 
Ixii, 1711-1718. 

“> Emmons, C. W., Orson, B. J., and Evprince, W. W.: Studies of the role of fungi 
in pulmonary disease, Pub. Health Rep., 1945, Ix, 1383-1394. 

°° Howe t, A.: Studies of fungus antigens. I., Pub. Health Rep., 1947, Ixii, 631-651. 


*7 Satvin, B. S.: Complement fixation studies in experimental histoplasmosis, Proc. 
Soc. Exper. Biol. and Med., 1947, Ixvi, 342-345. 
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The trend of evidence suggests strongly that in the endemic area de 
scribed, subclinical infections with Histoplasma capsulatum have a high 
incidence rate and are frequently the cause of pulmonary infiltrations and 
calcified lesions. The direct proof that this is so awaits the conclusive 
demonstration that these patients harbor the specific organism. 

In view of these developments concerning the multiple significances oi 
infiltrates and calcifications in the lungs, we should more than ever press for 


bacteriological proof of the etiology of any apparently tuberculous pulmonary 


lesion. 
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History of Medicine. By Cectria C. Metter. Edited by Frep A. Mettier. 1245 
pages; 15 x 24cm. The Blakiston Company, Philadelphia. 1947. Price, $8.50. 


According to the Editor’s preface, the author of this correlative text devoted al- 
most all her time and attention for over nine years to its production. The author’s 
untimely death occurred a few days after she had completed the manuscript. She was 
\ssistant Professor of Medical History, University of Georgia, School of Medicine. 
In his Foreword, Dr. Francis R. Packard says of the author, “Her death at a com- 
paratively early age was a great loss to all students of the history of medicine.” 

The author in her preface makes the following statement concerning the practical 
value of a study of medical history, “As a means of providing a sense of perspective, 
of emphasizing the fundamental value of important medical principles, and of estab- 
lishing a feeling of proportion among the component fields of medicine, the study of 
the development of medicine can scarcely be overestimated.” With these points in 
mind the author states that the text was prepared, “. . . primarily for the physician 
teacher of medical history and for the medical student interested in‘an introduction to 
the field of medical history as a whole, and from a systematic standpoint.” The 
author defends the position of the amateur medical historian and gives due emphasis 
to the importance of his rdle in the teaching of medical history. 

The history of the following subjects is covered in detail with considerable quoted 
material from the author's full translations from original sources: Anatomy and 
Physiology, Pharmacology, Pathology and Bacteriology, Physical Diagnosis, Medi- 
cine, Neurology and Psychiatry, Venereology, Dermatology, Pediatrics, Surgery, 
Obstetrics and Gynecology, Ophthalmology, and Otology and Rhinolaryngology. 
Chapters on these subjects trace their beginnings in the past to about the middle of 
the nineteenth century. The author states that she was forced to limit the work to 
outstanding facts presented as briefly as possible. Thus, the physician will find a 
comprehensive review of the history of the fundamental fields of medicine in well 
organized chapters, and the medical student may easily follow the history of the sub- 
ject he is studying. Dr. Packard further says of the work, “It presents many original 
features, most especially important of which are the full translations from original 
sources illustrating the most important works of the Greek, Latin, and Arabic 
authors.” 

The work is attractively bound, and is printed in two column text. There are 
but 16 illustrations, the Editor having purposely avoided including more in order to 
keep the size of the book within reasonable bounds. Boldface type is employed in 
the text when mention of an individual is first made. A list of general references 
precedes the Table of Contents. There are 15 chapters, at the end of each of which 
is an excellent bibliography, and there are.copious references given as page foot- 
notes. An alphabetical listing of all persons mentioned and a splendid general sub- 
ject index conclude the volume. The author’s style is scholarly but very readable, and 
her approach is refreshing. 

Chis monumental work is warmly recommended to all physicians and medical 


students. ‘—- 
}. Bac 
uberculosis as It Comes and Goes. By Epwarp W. Hayes, M.D., F.A.C.P. 220 
pages; 15 k 23 cm. Charles C. Thomas, Springfield, Illinois. 1947. Price, 
$3.75. 
The author has written this book for his patients and for the patients’ friends; 
hat they may better understand tuberculosis, and through such understanding be bet- 
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ter able to conquer the disease. In writing the book, Dr. Hayes has drawn on hi 
personal experience as a patient on the “cure.” 

The author guides the reader through a description of the tubercle bacillus an 
its works, through the theories of infection and the ideas of control of infection. Th 
distinction between the infection and the disease is clearly presented. The observa 
tion is made that infection is gradually decreasing with the decrease of the disease 

A simple classification of the disease is presented. Schematic representation 
are furnished of the types of disease. The elements of diagnosis are briefly described 

The chapter on treatment is splendidly written. The patient who has read this 
chapter will understand what is required when he is told that rest is necessary in the 
treatment of the disease. The section on sanatorium versus home treatment present 
in excellent fashion the first problem that the newly diagnosed tuberculous patient 
must face. Climate and heliotherapy are discussed and placed in their proper pet 
spective. 

The various methods of mechanical therapy are described simply and with just 
enough detail so that the patient will have some understanding of what the physician 
is endeavoring to accomplish. Again in this section schematic representations ar: 
used to illustrate the effects of compression therapy of the varied types. 

There are chapters on the complications of tuberculosis, on pulmonary hemor 
rhage and on pregnancy and tuberculosis. ‘Throughout the attempt is made to present 
the facts honestly but so as to remove the fear connected with uncertainty and doubt 
from the mind of the patient. . 

The last chapters are written by Dr. De Ryche, a patient of Dr. Hayes. Thes 
chapters describe this patient's struggle with the first diagnosis of tuberculosis, his 
acceptance of his ordeal and finally the manner in which he was able to cope success 
fully with his problem. ‘The patient who reads these chapters will find in its words 
his own fears, his hopes and finally may find the means whereby he too can make the 
period of cure a period of mental and physical gain. 

Dr. Hayes’ book may be recommended without reservation to the tuberculous. It 
will amplify their knowledge and enable them to understand what the doctor has told 
them. And further it may furnish them with a plan that may make easier the trial 
that tuberculosis must be. The physician who treats the tuberculous may profitably 
read this book so that he may better understand the fears that beset his patients and 
may be better able to allay these fears. 


M. W. J. 
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Brief Psychotherapy: A Handbook for Physicians on the Clinical Aspects of Neuroses 
By Bertranp S. FronMan, M. D., with the collaboration of Evetyn P. Fron 
MAN. Foreword by Water C. Atvarez, M.D. 265 pages ; 20.5 X 14 cm 
1948. Lea & Febiger, Philadelphia. Price, $4.00. 


Bright’s Disease. Chapter X (Supplement to the Oxford Loose Leaf Medicine ) 
By Henry A. Curistian. 385 pages; 25.5 x 19 cm. (paper bound). 1947 
Oxford University Press, New York. Price: Furnished only to subscribers to 
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Communicable Diseases (2nd Ed.). By FRanxkiin H. Top, A.B., M.D., M.P.H., 
F.A.C.P., Medical Director, Herman Kiefer Hospital, etc., and CoLLABoRaToRs. 
992 pages; 22.5 x 14.5 cm. 1947. The C. V. Mosby Company, Saint Louis. 
Price, $9.50. 


The Epithelia of Woman’s Reproductive Organs: A Correlative Study of Cyclic 
Changes. By Georce N. Papanicotaou, M.D., Ph.D., Professor of Clinical 
Anatomy, Cornell University Medical College; Hersert F. Traut, M.D., Pro- 
fessor of Obstetrics and Gynecology, University of California Medical School, 
and ANprEw A. Marcuett!, M.D., Associate Professor of Obstetrics and Gyne- 
cology, Cornell University Medical College. 53 pages (plus 22 colored plates) ; 
28.5 x 20.5 em. 1948. The Commonwealth Fund, New York. Price, $10.00. 


Modern Treatment of Peptic Ulcer. By AsHer WiNnKeE -sTEIN, M.D., B.S., Associate 
Physician for Gastro-enterology and Physician in Charge of the Gastrointestinal 
Clinic, The Mount Sinai Hospital, New York City, etc. 205 pages; 22 x 14.5 cm. 
1948. Oxford University Press, New York. Price, $4.00. 

Occupational Medicine and Industrial Hygiene. By RutTHerForp T. JOHNSTONE, 
A.B., M.D., Consultant in Industrial Health; Lecturer at the University of Cali- 
fornia, Los Angeles, etc. 604 pages; 25x17 cm. 1948. The C. V. Mosby 
Company, Saint Louis. Price, $10.00. 

The Rh Factor in the Clinic and the Laboratory. Joserpn M. Hiri, M.D., and 
WittraM DamesHeK, M.D., Editors. 192 pages; 26 x 18 cm. 1948. Grune & 
Stratton, Inc., New York. Price, $4.25. (Special issue No. 2 of Blood, The 
Journal of Hematology. ) 

Shoot That Needle Straight! By Rogpert Rantout. 220 pages; 20 X 14 cm. 1947. 
Bruce Humphries, Inc., Boston. Price, $2.75. 


Symposium on Medicolegal Problems, Under the Co-sponsorship of the Institute of 
Medicine of Chicago and the Chicago Bar Association. Edited by SAMueEL A. 
Levinson, M.D., Ph.D., University of Illinois College of Medicine, for The 
Committees of the Institute of Medicine and The Chicago Bar Association. 255 
pages; 20X13 cm. 1948. J. B. Lippincott Company, Philadelphia. Price, 
$5.00. . 


[extbook of Endocrinology. By Hans Serye, M.D., Ph.D. (Prague), D.Sc. 
(McGill), F.R.S. (Canada), Professor and Director of the Institut de Medecine 
et de Chirurgie experimentales, Universite de Montreal; with a preface by Pro- 
fessor BERNARDO A. Houssay, Prix Nobel, 1947, Buenos Aires, Argentina. 914 
pages; 26 X 18cm. 1947. Acta Endocrinologica, Universite de Montreal, Mon- 
treal. Price, $10.24. 


lopics in Physical Chemistry: A Supplementary Text for Students of Medicine. By 
W. Mansrietp Ciark, Ph.D., Sc.D., DeLamar Professor of Physiological Chem- 
istry, The School of Medicine, The Johns Hopkins University. 738 pages; 
23.5 X 16.5 cm. 1948. The Williams & Wilkins Company, Baltimore. Price, 
$10.00. 


luberculosis: A Discussion of Phthisiogenesis, Immunology, Pathologic Physiology, 
Diagnosis, and Treatment. By Francis Marion Potrencer, A.M., M.D., LL.D., 
F.A.C.P., Emeritus Professor of Medicine, University of Southern California, 
the School of Medicine, etc. 597 pages; 25.5 17.5 cm. 1948. The C. V. 
Mosby Company, Saint Louis. Price, $12.00. 
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A.C.P. PostGRADUATE Courses 








Spring 1948 Program 





Course No. 1, Medical Aspects of Radioactivity, at the U. S. Naval Medical 
School, was concluded on February 28, 1948, with a registration of 22 physicians 
from the College and a much larger number from the Medical Corps of the U. S. Army 
and the U. S. Navy. The course has been reported to have beeti exceedingly suc 
cessful, especially in view of the fact that it differed from previous courses by cover- 
ing certain clinical phases of the subject. It is anticipated that the demand for this 
course will grow and that the College will repeat it again in the future. 

By the time this announcement appears in press, Course No. 2, Physical Medicin 
for the Internist, at the Mayo Foundation and Mayo Clinic, March 22-26, under D1 
Frank Krusen, F.A.C.P., Director, will have been concluded. At the present, the: 
are 19 registrants but it is anticipated several additional physicians will register before 






the course opens. 

In the case of Course No. 3, Cardiovascular Diseases, at the University of 
Southern California School of Medicine, Los Angeles, April 12-17, under Dr. Georg: 
C. Griffith, F.A.C.P., Director, the registration at this time is 47 with prospects of 
several additions before the course opens. 

Course No. 4, Electrocardiography: Basic Principles and Interpretation, at th: 
Massachusetts General Hospital, May 10-15, under Dr. Conger Williams, Directo: 
has been closed for some time with a maximal registration of 26. The demand for 
this course has been so great that the College will either repeat it or schedule anothe: 
course in electrocardiography in the autumn or next spring. 

Course No. 5, Internal Medicine, at the Gallinger Municipal Hospital, May 17-22. 
under Dr. Wallace M. Yater, F.A.C.P., Director, is still open for registration sinc: 
facilities are sufficiently great to accommodate up to 100. Present registration, 37 

Course No. 6, Clinical Allergy, at the Roosevelt Hospital, New York, May 17-28 
under Dr. Robert A. Cooke, F.A.C.P., Director, was limited to eight physicians and 
has been filled for several weeks. 

Course No. 7; Clinical Neurology, at the Jefferson Medical College of Philadel 
phia, May 24-28, under Dr. Bernard J. Alpers, F.A.C.P., Director, has a current 
registration of 24 but facilities for as many as 75. The course is offered for those 
without special training in neurology and is directed toward a discussion of pertinent 
problems in clinical neurology, illustrated by case material wherever possible. Em 
phasis will be placed on the diagnosis and treatment of nervous disorders. This 
one of the very fine courses arranged for the College and members are encourag: 
to register early. 

Course No. 8, Physiological Basis for Internal Medicine, at the University oi 
Illinois College of Medicine, May 3l—June 5, under Dr. A. C. Ivy, F.A.C.P., Directo: 
already has a registration of 91 but facilities are adequate to accommodate an even 
larger number. Therefore, registration is still open. 

Course No. 9, Diabetes and General Medicine, at the New England Deaconess 
Hospital, Boston, July 12-16, under Dr. Elliott P. Joslin, F.A.C.P., Director, has a 
present registration of 30 but facilities are adequate to accommodate up to 75. Th: 
subject matter of this course is planned to give the fundamental physiologic a1 
pathologic background of diabetes, coOrdinated with the clinical features and the r 
lationship of diabetes and general medicine. During the week, two excursions ar 
planned to diabetic camps for more practical demonstrations. Members are urged 


to register early. 
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Courses under Consideration for Autumn, 1948 


The Advisory Committee on Postgraduate Courses will meet during the San 
Francisco Annual Session of the College in April definitely to make up the autumn 
schedule. Those courses particularly under consideration are as follows: 


Blood Disorders—Ohio State University College of Medicine, Columbus, under 
Dr. Charles A. Doan, F.A.C.P., and Dr. B. K. Wiseman, F.A.C.P.—one week. 

Cardiology— 

(1) A two-week course in cardiology during August may be held at the Na- 
tional Institute of Cardiology in Mexico City under the direction of Dr. Ignacio 
Chavez, F.A.C.P., with the instructional staff being made up of a number of outstand- 
ing Mexican teachers who speak English, supplemented by several distinguished guest 
teachers from the U. S. Sessions will be held in the mornings daily, with the after- 
noons free for entertainment, sightseeing and visits to other institutions. This course 
presents an opportunity for a most enjoyable two weeks’ vacation, partly devoted to 
study and observation of methods in our neighboring Republic. Wives and members 
of the physicians’ families are invited, and adequate hotel accommodations will be 
available. Those interested in this course are requested to communicate at once with 
the Executive Secretary of the College so that some definite estimate can be prepared 
for the Director and the hotels. 

2) Recent Advances in the Diagnosis and Treatment of Cardiovascular Diseases, 
Massachusetts General Hospital, Boston, Dr. Paul D. White, F.A.C.P., Director— 
one week. 

(3) Electrocardiography—Emory University School of Medicine, Atlanta, Ga., 
Dr. R. Bruce Logue, F.A.C.P., Director—one week. 

Endocrinology— Chicago Institutions, Dr. Willard O. Thompson, F.A.C.P., 
Director—one week. 


Gastro-enterology— 


(1) University of Chicago, Dr. Walter L. Palmer, F.A.C.P., Director—one week. 

(2) University of Pennsylvania Graduate School of Medicine, Philadelphia, Dr. 
Henry L. Bockus, F.A.C.P., Director—one week. 

(3) University of California Medical School and Stanford University School of 
Medicine, Dr. Theodore L. Althausen, F.A.C.P., and Dr. Dwight L. Wilbur, F.A.C.P., 


Directors—one week. 


It is not anticipated that all three of the above courses in gastroenterology will be 
actually arranged for the autumn of 1948, but probably two will be selected, one of 
which will be the course at San Francisco. 


Internal Medicine— 


(1) University of Michigan Medical School, Ann Arbor, Dr. Cyrus C. Sturgis, 
F.A.C.P., Director—one or two weeks. 

(2) University of Cincinnati College of Medicine, Dr. M. A. Blankenhorn, 
F.A.C.P., Director. This course will be entitled “Internal Medicine with Emphasis 
on Pathological Physiology,” will be limited to 40 registrants and will probably be 
scheduled for October 11-15. 

(3) University of Pittsburgh School of Medicine, Pittsburgh, Pa., Dr. R. R. 
Snowden, Director—2 weeks, Sept. 20—Oct. 2; limited to 25. 

Other possibilities under consideration are courses in internal medicine under Dr. 


Cecil Watson, F.A.C.P., University of Minnesota, and one under Dr. Maurice C. 
Pincoffs, F.A.C.P., University of Maryland School of Medicine, Baltimore. 
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Physiological Basis for Internal Medicine—University of Pennsylvania Graduate 
School of Medicine, Dr. Julius H. Comroe, Jr., F.A.C.P., Director—one week. 

Psychosomatic Medicine—University of Colorado Medical Center and the Col 
orado Psychopathic Hospital, Denver, Dr. Franklin G. Ebaugh, F.A.C.P., Director 
one week. (Members interested particularly in this course are requested to commu: 
cate now with the Executive Secretary of the College because it is desired to dete: 
mine in advance the number who would wish to take this course. ) 

Other Courses—Members are invited to send in suggestions for courses esp 
cially desired with respect not only to subject, but also to location, director, duration 
and dates. Address suggestions to E. R. Loveland, Executive Secretary, The Amer 
can College of Physicians, 4200 Pine St., Philadelphia 4, Pa. 


ADDITIONAL LIFE MEMBERS 


The American College of Physicians takes pleasure in announcing that the fo 
lowing Fellows became Life Members of the College by recent subscription: 


Roland Davison, San Francisco, Calif. 
Paul A. Draper, Colorado Springs, Colo 
Samuel Epstein, Brooklyn, N. Y. 
George M. Laning, Detroit, Mich. 
Marie Ortmayer, Chicago, III. 

Joseph T. Roberts, Little Rock, Ark. 
John W. Skinner, Yakima, Wash. 
Reuben A. Solomon, Indianapolis, Ind 
William D. Stubenbord, New York, N. Y. 
Lester Taylor, Cleveland, Ohio. 
Howard F. West, Los Angeles, Calif. 


SPECIALTY BoAarpD EXAMINATIONS 


American Board of Internal Medicine, 1 W. Main St., Madison 3, Wis.; Willia 
A. Werrell, M.D., Assistant Secretary-Treasurer. Oral examinations will be cor 
ducted in Chicago in June, 1948, immediately before the Convention of the America: 
Medical Association (closing date, February 1). The next written examination will 
be on October 18, 1948, with closing date for registration on June 1. 

rhe American Board of Pediatrics, Inc., 718 Royal Union Bldg., Des Moines 
lowa; Lee F. Hill, M.D., Secretary-Treasurer. The next oral examination will tak 
place in Chicago on June 25-27, 1948. 

Che American Board of Physical Medicine, 30 N. Michigan Ave., Chicago 2 
lll.; Robert L. Bennett, M.D., Secretary-Treasurer. The next examination period 
will be two days prior to the Meeting of the American Medical Association, Jun 


1948, Chicago, Ill 


INTERIM BOARD FOR PREVENTIVE MEDICIN!} 


The Surgeons General of the Army, Navy and Public Health Service have a 
nounced the formation of an “Interim Board” of Preventive Medicine, composed of the 
following distinguished specialists in that field: Drs. Ernest L. Stebbins, Johns Hop 
kins University School of Hygiene and Public Health; Wilton L. Halverson, Calli- 
tornia Department of Public Health: Thomas Francis, we. University of Michigat 
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School of Public Health; Harry S. Mustard, Commissioner of Health, New York 
City; Gaylord W. Anderson, University of Minnesota School of Public Health; Hugo 
Muench, Harvard School of Public Health; James Crabtree, Deputy Surgeon General, 
U. S. Public Health Service; Colonel Tom F. Whayne, Chief, Preventive Medicine 
Division, Office of the Surgeon General, U. S. Army; and Captain Otto L. Burton, 
F.A.C.P., Chief, Preventive Medicine Division, Bureau of Medicine and Surgery, U. 
S. Navy. Dr. Stebbins has been elected chairman of the Board. The Board is 
engaged in drafting a preliminary statement of requirements for certification. 


PROPOSALS FOR MEMBERSHIP, A.C.P. 


The regulations and by-laws of the American College of Physicians specify that 
proposals of candidates must be filed in the Executive Offices at least sixty days in 
advance of action by the Committee on Credentials. Therefore, proposals for mem- 
bership submitted after February 18, 1948, could not be presented for action at the 
San Francisco Annual Session in April, but will be presented for action at the next - 
succeeding meeting of the Committee in the autumn. However, all such candidates 
were cordially invited to attend the San Francisco Annual Session and provided with 
a program and courtesy card of admission. 


The 76th Annual Meeting of the American Public Health Association will take 
lace at Boston, Mass., November 8-12, 1948. 


1) 
! 


The First International Poliomyelitis Conference will take place at the Waldorf- 
\storia Hotel, New York, N. Y., July 12-17, 1948, under the sponsorship of The 
National Foundation for Infantile Paralysis. Details of the program may be secured 
irom Mr. Stanley E. Henwood, Executive Secretary, Room 571, Waldorf-Astoria 
Hotel, New York 22, N. Y. 


J. C. Geiger, M.D., F.A.C.P., San Francisco, Calif., has recently been honored 
by the Surgeon General, U. S. Navy, by a certificate of appreciation of exceptional 
services performed during the recent war. 


Leon Unger, M.D., F.A.C.P., Chicago, IIl., recently delivered lectures in Mexico 
before the Sociedad Mexicana de Alergistas, in San Luis Potosi, and before the staff 
of the Childrens’ Hospital of Mexico City. 


Virgil P. Sydenstricker, M.D., F.A.C.P., Augusta, Ga., has been elected to suc- 
ceed the late John H. Musser, M.D., M.A.C.P., as a member of the Council on Medical 
Education and Hospitals of the American Medical Association. 


Che resignation of James J. Waring, M.D., F.A.C.P., as administrative head of 
the Department of Medicine of the University of Colorado School of Medicine, was 
recently reported. The report stated that Dr. Waring will continue to serve as Pro- 
fessor of Medicine. 
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OBITUARIES 
DR. JULES C. ABELS 


Dr. Jules C. Abels, of New York City, died suddenly on June 13, 1947. Dr. Abels 
had been elected an Associate of the American College of Physicians in October of 
1946. His work at the Memorial Hospital in New York City had won him the reputa- 
tion of a brilliant young investigator and clinician. 

Dr. Abels was a graduate of Columbia University and of the New York Uni 
versity College of Medicine. As an undergraduate, he made original contributions 
in biochemistry and, in 1935-1936, he was a New York University Research Fellow 
in biochemistry. While still a medical student, he also assisted at the Rockefelle: 
Institute for Medical Research as a volunteer chemist. Dr. Abels interned in thi 
Sinai Hospital, Baltimore, 1939-1940 and then went to the Memorial Hospital as a 
Finney-Howell Fellow. He became Clinical Assistant and Assistant Attending Phy 
sician in the hospital and conducted research in the abnormality of nutrition whic! 
characterizes some forms of cancer. He was also Consultant in Endocrinology to 
the Meadowbrook Hospital, Hempstead, N. Y. and a member of the courtesy staffs 
of Doctors and Park East Hospitals, New York City, and of Horace Harding Hos- 
pital, Elmhurst, N. Y. 

Dr. Abels was a member of the American Association of Cancer Research, So 
ciety for Experimental Medicine and Biology, American Society for Experimental 
Pathology, Society for the Study of Blood, American Association for the Advance: 
ment of Science, the New York State and County Medical Societies, and the Americat 
Medical Association. 


DR. CHARLES B. COGGIN 


Charles Benjamin Coggin, M.D., F.A.C.P., well known Los Angeles physiciai 
died at the age of forty on Saturday, January 10, 1948, at the University of California 
Hospital in San Francisco, following an emergency operation. 

Dr. Coggin lived at 602 Cahuenga Blvd., Los Angeles, and was associated 
with Eugene L. Armstrong, M.D., F.A.C.P., at 1930 Wilshire Blvd. He took 
academic work at Washington Missionary College in 1929, where he received his A.B 
degree, and was graduated from the College of Medical Evangelists at Loma Linda 
in 1935. 

From 1935 to 1938 Dr. Coggin was a resident physician in internal medicine and 
pathology at the Los Angeles County General Hospital. He served in the Army a 
major from 1941 to 1945, and at the time of his discharge held the rank of lieuten 
colonel. Dr. Coggin saw service in the Aleutians. 

Dr. Coggin was a Fellow of the American College of Physicians and a Diplomat 
of the American Board of Internal Medicine. He was also a Fellow of the American 
Medical Association, and a member of the Hollywood Academy of Medicine and thi 
Los Angeles Athletic Club. Dr. Coggin was a senior visiting physician at the Los 
Angeles County General Hospital and an associate professor in the College of Medical 
Evangelists. 


svt 


Letanp Hawkins, M.D., F.A.C.P., 


Governor for Southern California 
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DR. FREDERIC CHARLES CONWAY 


Dr. Frederic C. Conway, a native of Albany, N. Y., died suddenly in his sleep on 
December 7, 1947, at the age of sixty-five, apparently from coronary occlusion. 

Dr. Conway attended the public schools of Albany and then entered the Albany 
Medical College, from which he received the M.D. degree in 1906. His practice was 
limited to Internal Medicine and Cardiology. He served the Albany Medical College 
from 1907 until his death, first as Clinical Assistant, and then, successively, as In- 
structor in Physical Diagnosis, Instructor in Medicine, and Associate Professor of 
Medicine. 

Dr. Conway's hospital appointments included the following: Attending Physi- 
cian, Anthony N. Brady Maternity Home and St. Peter’s Hospital; Physician-in- 
Charge, Ann Lee Home and Preventorium. He also served St. Peter's Hospital as 
Chief of Staff from 1934 to 1945. Dr. Conway was a member of the New York State 
Examining Board for Retirement of State Officials. 

Dr. Conway had been a Fellow of the American College of Physicians since 1916. 
He was one of its earliest members. 


DR. ALEXANDER R. HALL 


Dr. Alexander R. Hall of St. Paul, Minn., died November 27, 1947, at the age 
of seventy-three. Dr. Hall became an Associate of the American College of Physi- 
cians and a Member of the American Congress on Internal Medicine in 1920. 

A graduate of the McGill University Faculty of Medicine in 1900, Dr. Hall 
later became affiliated as Assistant Professor of Medicine with the University of Min- 
nesota Medical School and with the Miller Clinic in St. Paul. He was a member of 
the staff of Ancker Hospital. His society memberships included the American Medi- 


cal and Minnesota State Medical Associations, and the Ramsey County Medical So- 
ciety. He was a former President of the Minnesota Academy of Medicine. 


DR. WILLIAM H. MARSHALL 


William Henderson Marshall, M.D., F.A.C.P., of Flint, Mich., died of coronary 
occlusion on January 8, 1948. 

Born in Brampton, Ontario, March 24, 1874, Dr. Marshall received his M.D. 
degree from the University of Toronto in 1901. During the next several months he 
served as Resident Pathologist in the Toronto General Hospital. He came to the 
United States in 1902 and started the practice of medicine in southeastern Kansas. 
One year later, he moved to Boyne City, Mich., where he continued practice until he 
enlisted in the British Army in 1915. The years of 1906 and 1910 were spent in 
Edinburgh and London in intensive postgraduate work. In 1915 he enlisted in the 
Royal Army Medical Corps of the British Army with the rank of captain. In 1918, 
Dr. Marshall left the British Army and enlisted in the medical corps of the United 
States Army, where he attained his majority. Late that year, he came to Flint 
where he continued medical practice until his death. 

Dr. Marshall's enthusiasm and keen interest in the advancement of medical science 
were recognized by many honors bestowed upon him. He was President of the 
Northern Tri-State Medical Association in 1936, a past President and Secretary of 
the Genesee County Medical Society, Chief of the Medical Department of Hurley 
Hospital for 15 years and, at the time of his death, Director-emeritus of that De- 
partment. He was a past President of the Michigan Trudeau Society, a member of 
the Genesee County Medical Society, Flint Academy of Medicine, and the Michigan 
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State Medical Society. He was a Fellow of the American Medical Association and 
since 1921, of the American College of Physicians. In 1934 he headed a survey on 
the cost of medical care for the Michigan State Medical Society which involved ques 
tionnaires sent to 5,585 physicians. For six years, he served on the Michigan State 
Board of Registration in Medicine. He contributed various articles to the Medical 
literature and was a regular attendant at local, state and national medical meetings. 
A skilled physician and a kindly gentleman, who maintained the highest ideals oi 
our profession, Dr. Marshall will be greatly missed by his colleagues and the medical 


profession in general. 
M. S. Cuampers, M.D., F.A.C.P. 


DR. JUDSON P. PENDLETON 


Judson Philbrook Pendleton, M.D., F.A.C.P., a pediatrician who practiced in 
Brooklyn for nearly fifty years, died there recently at the age of seventy-four. 

Dr. Pendleton was born at Isleboro, Maine, a descendant of Bryan Pendleton who 
came to the American colonies in 1632. He received his medical degree from the 
College of Physicians and Surgeons of Columbia University in 1898, Dr. Pendletor 
was consultant in Contagious Diseases to the Kingston Avenue Hospital, and Con 
sultant in Pediatrics to the Coney Island Hospital, of which he was, for many years 
President of the Board. 

Dr. Pendleton’s society memberships included the Medical Society of the County 
of Kings, Medical Association of Greater City of New York, The Medical Society 
of the State of New York, American Medical Association. He served as President o 
the Brooklyn Pediatric Society in 1929, the year of his election to Fellowship in th: 
American College of Physicians. 

Dr. Pendleton was a distinguished physician who has left a lasting mark among 
his confreres. 

Asa L. Lincoin, M.D., F.A.C.P., 


Governor for Eastern New York 


DR. WILLIAM DAVID SANSUM 


William David Sansum, M.D., F.A.C.P., died in his research laboratory in th 
Santa Barbara Cottage Hospital, Santa Barbara, Calif., of a pontine hemorrhage o1 
January 5, 1948. 

Dr. Sansum was born at Baraboo, Wis., on September 25, 1880. Born in humbk 
circumstances, he taught in the public schools of Wisconsin for more than four years 
thus enabling himself to obtain the degree of B.S. from the University of Wisconsin 
in 1912 and an M.S. degree in 1913. He received his M.D. degree cum laude fron 
Rush Medical College in 1915. While a student at Rush Medical College, he was also 
a Fellow of the Sprague Memorial Institute and continued this connection until 192! 
He was also an instructor on the Rush Medical faculty from 1918 to 1920. He was 
an intern in the Presbyterian Hospital of Chicago for two years, beginning Marcl 
1917. During his association with the Sprague Institute he worked almost entirely on 
problems related to carbohydrate metabolism and diabetes. After his graduation lh 
was associated with Dr. Roland T. Woodyatt and his interest in diabetes was furthe: 
stimulated. In 1920, he was brought to Santa Barbara by the Directors of the Santa 
Barbara Cottage Hospital to become Director of the Potter Metabolic Clinic and 
Director of Metabolic Research in the Santa Barbara Cottage Hospital. In this ca 
pacity, he was intimately associated with the early work in the isolation of insulin and 
through his interest and energy, he and his associates produced the first insulin avail 
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able to patients in the western United States. Continuing his original work in 
diabetes, he and his associates published in the Journal of the American Medical 
Association in 1926 the first article in the American literature on the use of high 
carbohydrate diets in the treatment of diabetes mellitus. 

Throughout his life he remained an ardent research worker and teacher. He was 
actively interested in the teaching of the resident staff of the hospitals with which 
he was associated. In 1927, he began to surround himself with younger physicians 
to aid in the handling of his growing practice. In 1931, he founded the Sansum 
Clinic which still bears his name. As a part of his teaching program, he also con- 
ducted lectures for patients, attempting to give them an insight into the causes of some 
of the more common ailments. He felt that this teaching was an integral part of the 
practice of medicine. He was author of more than seventy medical papers and books, 
from 1912 to 1948. . 

He will always be remembered by his colleagues and patients for his wonderful 
kindness, sympathy and fairness in all his relations, and for his truly remarkable 
insight into the problems and anxieties of others. 

A past president of the Santa Barbara County Medical Society, past chairman of 
the staff of the Santa Barbara Cottage Hospital, and former Councillor of the Ameri- 
can Diabetes Association, Dr. Sansum was also a member of the California and Ameri- 
can Medical Associations, California Society for the Promotion of Medical Research, 
Society for Experimental Biology and Medicine, The American Medical Editors and 
\uthors Association, and Association for the Study of Internal Secretions. He was 
a Fellow and Life Member of the American College of Physicians. 


LELAND Hawkins, M.D., F.A.C.P., 


Governor for Southern California 


DR. PHILIPP SCHONWALD 


Philipp Schonwald, M.D., F.A.C.P., came to this country from Austria in 1921. 
He had received his medical degree from the University of Vienna in 1905, and had 
been Medical Director of the Sanatorium Grimmenstein, in Lower Austria, from 1910 
to 1921. 

Acting on the advice of an uncle who had visited the United States, Dr. Schon- 
wald established his practice in the Pacific Northwest, in Seattle. He became a 
member of the staffs of the Riverton Hospital for Chest Diseases and the King County 
luberculosis Hospital, serving the latter institution as Chief of Staff. He was also 
a member of the-teaching staff of the Swedish Hospital Nursing School. 

Dr. Schonwald was greatly interested in the investigation of problems of tu- 
berculous and non-tuberculous chest diseases. It is said that he was one of the first 
physicians in Vienna to employ x-ray equipment, and that he was a pioneer in the 
use of thoracoplasty, pneumothorax and intrapleural pneumolysis. He conducted 
studies of allergenic bacteria, molds and fungi, and on the production of antibiotic 
substances by molds and fungi. 

Dr. Schonwald was a cultured person: an accomplished linguist and musician, 
interested also in horticulture and painting. 

Dr. Schonwald became a Fellow of the American College of Physicians in 1928. 
He was also a Fellow of the American Medical Association, and a member of the King 
County and Washington State Medical Societies as well as of the American Academy 
ot Tuberculosis Physicians and the American College of Chest Physicians. 

Dr. Schonwald’s death on December 20, 1947, followed by six years a stroke 
Which had caused a left hemiplegia. 
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DR. NOEL CATCHING WOMACK 


Noel Catching Womack of Pocahontas, Miss., died December 26, 1947. ||| 
health had caused his retirement from active practice the previous June. Dr. Womac! 
became a Fellow of the American College of Physicians in 1924. 

Born at Dibrell, Tenn., August 26, 1879, Dr. Womack attended Dibrell Norn 
College and the University of Tennessee and completed his medical course at tl 
Jefferson Medical College of Philadelphia in 1904. Following internship at t! 
Reading General Hospital, Reading, Pa., he entered general practice in Jackson, Miss 
in 1906. In 1913-14 he undertook further studies in Pediatrics at the New Yor 
Post-Graduate Medical School and Hospital. He later became a Diplomate of t! 
American Board of Internal Medicine. 

Dr. Womack was feunder and President of the Jackson Infirmary and headed its 
Department of Pediatrics as well as that of the Mississippi State Charity Hospital 
He was also Consultant in Pediatrics to the Mississippi Baptist Hospital and to t! 
Mississippi Tubercular Sanatorium (Magee). He was an organizer and the 
President of the Mississippi Pediatric Society, and a charter member of the America: 
Academy of Pediatrics. Dr. Womack was also a member of the International Con- 
gress of Pediatrics, the Central Medical Society, and of the Mississippi State, Sout! 
ern and American Medical Associations. 

Dr. Womack was jovial, friendly and likeable, and most active in his chosen field 
He stood for the highest and the best. He will be missed by his many associat: 
friends and patients, by whom he was highly esteemed. 

Joun G. Arcuer, M.D., F.A.C.P., 
Governor for Mississippi 


DR. PAUL JAMES CONNOR 


; 
T 


With the death of Dr. Paul James Connor of Denver, Colorado has lost on 
its most active and capable internists. Dr. Connor was born in Madisonville, Texas 
in 1887. He attended the Agricultural and Mechanical College of Texas befor 
entering the University of Texas School of Medicine, from which he graduated in 1912 
He came to Colorado from the Ancon Hospital, Canal Zone, in 1920. He was active 
on the staffs of the Presbyterian, St. Luke’s and Mercy Hospitals, of Denver. 

A diplomate of the American Board of Internal Medicine, Dr. Connor was | 
ticularly interested in endocrinology. He was also very active in the public health 
work of Colorado, and was President of the State Board of Health in 1931. 

He was a member of the Denver City and County and Colorado State Medical 
Societies, the Inter-State Post Graduate Medical Association of North America, th 
American Association for the Study of Goiter. the American Diabetes Association 
the Association for the Study of Internal Secretions and was a Fellow of the American 
Medical Association. Dr. Connor had been a Fellow of the American College 0! 
Physicians since 1931. 

Warp Darcey, Jr., M.D., F.A.C.P., 
Governor for Colorado 


DR. HENRY CLAY LONG 


Dr. Henry Clay Long, one of Tennessee's well-known medical consultants, died 
at his home in Knoxville, September 14, 1947. 

Dr. Long was born in Marion County, Tenn., October 15, 1878. He attended 
Pryor Institute and then received his M.D. from Vanderbilt in 1914. His ability as 
student is amply shown by his election as a member of the honorary medical society, 


Alpha Omega Alpha. 
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His postgraduate study was at the Riverside and Bellevue Hospitals, New York, 
N. Y., and the New York Post-Graduate Medical School and Hospital. He was a 
diplomate of the American Board of Internal Medicine. 

Dr. Long served in the Army in World War I. 

He was a past president of the Knoxville Academy of Medicine, and a Member 
of the East Tennessee Medical Society, The Tennessee State Medical Society, and the 
Southern Medical Association. Dr. Long had been a Fellow of the American College 
of Physicians since 1936. 

Dr. Long was a hard worker, a thorough student, and a conscientious physician. 

WituiaM C, Cuaney, M.D., F.A.C.P., 
Governor for Tennessee 


DR. SAMUEL EDGAR MUNSON 


Samuel E. Munson, M.D., F.A.C.P., dean of the medical profession of Springfield, 
lll., died on October 2, 1947, at the Memorial Hospital there at the age of 81, following 
a long illness. He is survived by his wife and by his daughter, Miss Mary Munson. 

Born in 1866 on a farm in Mechanicsburg Township, Sangamon County, IIL, 
Samuel E. Munson was the son of Joel M. and Elizabeth Van Hook Munson, who 
had come to the state from Kentucky in 1857. Following three years of study at 
Valparaiso (Ind.) University, he taught school for three years and began meanwhile 
the study of medicine with the late Dr. George M. Kreider. He subsequently entered 
the Northwestern University Medical School and received the M.D. degree in 1893. 
\fter several years of practice in Mount Pulaski, he married Miss Daisy North of 
Rochester, Ill., and went with her to Europe where he attended various clinics in 
Vienna and studied at the University of Géttingen where, incidentally, his daughter 
was born. Upon returning to this country, he entered upon his practice of medicine in 
Springfield, Ill., which continued until a few months before his death. He was a 
member of the staff of the Springfield Hospital since 1900, and was president of the 
staff in 1910. From 1936 to 1941 he served as a member of the Medical Advisory 
Board of the Department of Health of the State of Illinois. In June of 1943, a dinner 
was held at Springfield in his honor, to mark his completion of fifty years in the prac- 
tice of medicine, a distinction to which only 290 of the 12,500 physicians in Illinois 
had then attained. Dr. Munson was a diplomate of the American Board of Internal 
Medicine. 

Dr. Munson received numerous recognitions for his professional work. He was 
a member and past president of the Illinois State, Central District, and Sangamon 
County Medical Societies; a member of the Mississippi Valley Medical Society; a 
Fellow of the American Medical Association. He was also a prominent member of 
the community as a member of the First Christian Church, as a 32nd degree Mason, 
past Commander of the Knights Templar; and as a member of the Kiwanis Club. 

Dr. Munson became a Fellow of the American College of Physicians in 1922. He 
rendered distinguished service to the College as Governor for Southern Illinois from 
1923 to 1941. He was elected Third Vice President of the College for the year 
1941-42. ’ 

Dr. Munson was held in great esteem by the members of his profession and all 
who knew him or of him. A skilled physician, he was very highly regarded for his 
sincerity and modesty and his deep interest in the young physician who sought his 
advice when getting started in the practice of medicine. His high ethical standards 
in life and in the practice of medicine deepen the loss of his passing to his family and 
the community. 

Ceci M. Jack, M.D., F.A.C.P., 
Governor for Southern Illinois 
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DR. LIONEL SINCLAIR LUTON 


Dr. Lionel Sinclair Luton was well known to his colleagues as an inquiring and 
energetic physician with the personal qualities of a gentleman. 

He spent his professional life in St. Louis where he maintained association with 
the St. Louis Children’s Hospital, the St. Louis City Hospital and Washington Univer- 


sity for many years. He was particularly active as an Attending Physician at the 


City Hospital and many men remember him as a sincere teacher during their intern 


days. 
His chief interest was cardiology and he was a member of the St. Louis Heart 
Association besides of the State and County Medical Societies. He was made a Fel 
low of the American College of Physicians in 1924. 

Ratpu A. Kinsevia, M.D., F.A.C.P., 


Governor for Missouri 





